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Elastic Lenses 
in the Earth 

Seismic waves in the earth's crust and man¬ 
tle are known to be sensitive to density con¬ 
trasts over large volumes nl rock, which con- 
irasis icml to cause focusing effects. The end 
results of such e(Tecis observed at seismo¬ 
graph stations hit haul to detect unless suffi¬ 
cient arrivals are sampled. It is a common 
fault to confuse such effects with those of lo¬ 
cal structures and properties. In a study of 
leleseismic. short-period (1 s) P-ivavc travel- 
lime residuals anti variations of amplitudes in 
western North Ametica. R. Butler of the Ha¬ 
waii Institute of Geophysics has found a high 
level of correlation lu which he at tributes 
qualitatively Lite focusing and defocusing of 
seismic waves (Notun-, Dccombei 15, 1983). 
The correlation indicating that slow navel 
times relate to higher, and fast travel times to 
lower, amplitudes of seismic waves measured 
in western North America. Conversely, faster 
travel limes and higher amplitudes are gener¬ 
ally observed in eastern North America (de¬ 
fined as stations located east of the Rocky 
Mountain front). Although there may be less 
attenuation of seismic waves in the upper 
mantle beneath eastern North America, indi¬ 
cations are that the degree of alien nation is 
highly variable. According to Butler, "On flic 
large scale, the variations between western 
ana eastern North America arc probably 
rooted in lateral differences in temperature. 
Higher temperatures beneath the tectonically 
active west produce higher atteiXnation of 1‘- 
waves, lower velocities in the uppei mantle, 
and high sin face heat now." The focusing 
and defocusing effects of low and high veloci¬ 
ty lenses, respectively, may be most cffociiive 
if such lensese are located close in a seismic 
station. Butler noted that lenses, or anoma¬ 
lous regions, must have dimensions of one m 
more wavelengths ol a /’-ware, which trans¬ 
lates to a minimum iliincnsiun in Lite earth of 
l>-8 knt (for !-s pciiud waves). Positive curie- 
latioris have been observed i liarauct istic.illv 
over large seismic arrays, snggeting the exis¬ 
tence of lenses of several tens of septa re 
kilometers in cross section. 

The elastic focusing elfects obscived in 
western North America fur /‘-waves ate ob¬ 
served Tor 5-waves as well. Likewise, the lack 
of a systematic relationship is noted in east¬ 
ern North America. Cause is attributed to 
differences in tectonic activity between the 
eastern and western pun inns of the conti¬ 
nent.— PMB 

Geo-Biosphere 
Proposal 

An international, interdisciplinary program 
to study the closely coupled system of the ter¬ 
restrial environment and the life that inhabits 
it has been proposed for later ibis decade. As 
currently outlined, the International Geos¬ 
phere-Biosphere Program (IGBP) would en¬ 
compass at least a decade of research and 
would involve a host of nations. IGBP would 
embrace studies of physical, biological, and 
ecological processes. The program, which will 
focus on global change, will be one of the ma¬ 
jor topics of discussion this Tall at the General 
Assembly of the International Council of Sci¬ 
entific Unions (ICSU). 

Development of the concept for IGBP was 
spearheaded by Herbert Friedman, chairman 
of the National Research Council (NRC) 
Commission on Physical Sciences, Mathemat¬ 
ics, and Resources. Following an informal dis¬ 
cussion of the program 1 year ago, Friedman 
publicity suggested the international pro¬ 
gram in April 1983 at the annual meeting of 
the National Academy of Sciences at a sym¬ 
posium marking the silver anniversary of the 
International Geophysical Year (IGY). Three 
months later, the LLS. National Research 
Council (NRC) gathered more than *10 scien¬ 
tists, government officials, and NRC staff at a 
workshop in Woods Hole, Mass., to consider 
the major problems for research in five areas 
that might be coordinated in IGBP: the atmo¬ 
sphere, oceans, lithosphere, biosphere, and 
the solar-terrestrial system. 

Global change was the unifying theme of 
the workshop, which Friedman cnaired. "Of 
pressing importance is die need to under¬ 
stand the often deleterious effects of modem 
njan on natural processes, such as the inevita¬ 
ble climatic impact of carbon dioxide loading 
of the atmosphere since the industrial revolu- 
bon,” writes Friedman in the preface to 
workshop's report. "Progress in understand- 
■ng global change will require extensive and 
well-organized observations made over much 
of the earth and over a long period of time. 
The scope of such an effort requires interna¬ 
tional cooperation and interdisciplinary em¬ 
phasis," he added. "Coordinated efforts be-. 
tween adjacent scientific disciplines and pro¬ 
grams of synoptic observations focused on 
common, interrelated problems that affect 
me earth as a whole" are needed. 

"A major challenge to an IGBP will be that 
°f understanding the causes and effects of cli¬ 


mate change.” the workshop report states. 

"Variations in the earth's climate appear to 
follow from a long and convolved set of in¬ 
teractions including human and oilier biolog¬ 
ical activity, solar radiation, volcaiiism, ocean 
circulation, polar ice and land dice is. and the 
chemistry and dynamics of the atmosphere it¬ 
self." 

ICSL 1 will consider ihe NRG proposal at 
the ICSU meeting in Ottawa. Canada, Sep¬ 
tember 24-28. A 1-day symposium will fonts 
on the rationale, possible themes, anti poten¬ 
tial activities or such an international pro¬ 
gram to study global change. Commissioned 
papers will summarize scientific develop¬ 
ments over the past 25 years and assess fu¬ 
ture prospects fnr illuminating the interac¬ 
tions of the geosphere and biosphere. For ad¬ 
ditional infomtaiion, contact either of the two 
convenors: Thomas F. Malone (Unit 203, 5 
Bishop Rd., West Hartford, CT Ofil 19) or 
Juan O. Roedcrer (Director, Geophysical In¬ 
stitute. University or Alaska, Fairbanks. AK 
99701). ICSU is an international, nongovern¬ 
mental scientific organization composed of 18 
scientific unions. The International Union or 
Geodesy and Geophysics is a member of 
ICSU. 

Before the September nice ling, i hough, the 
NRC trill try to discuss the pro{XHa] in at 
many forums as possible. Friedman mid Em. 
Another workshop will he held in June to ex¬ 
amine in more detail possible KHl’l* pro¬ 
grams. In addition, Friedman said there will 
be an attempt to set tip a symposium at the 
1984 AGU Spring Meeting in Cincinnati. 

May 14-18. 

Several years of pluming would be re¬ 
quired before the proposed program could 
actually get under way. MulIi of this plan¬ 
ning would involve coordinating the nearly 
30 observing ami monitoring programs al¬ 
ready in existence or being pi.timed. Siu.li 
programs—including, to mention nnlv a few. 
the Global Atmospheric Research I'lugrain. 
Tropical Oceans and Global Atmosphere, 
World Ocean (arculation Experiment. Upiiei 
Atmosphere RcUMIcIl Satellite, Origins ol 
Plasmas il) the Earl It's NcighJxnlintiil, am) 
the International Geological ('orrelalion Pro¬ 
gram—focus loo narrowly to tindeistand the 
infer play, the NRC workshop report states: it 
says that to link the problem areas of tin; 
geosphere anti biosphere die stupe ■ these 
programs must be strengthened and extend¬ 
ed. 

A new NRC committee on the IGBP. 
chaired bv Jack Eddy of the National Center 
for Atmospheric Research, will bold iu first 
meeting in March. Other NRC boards and 
committees dealing with related sciences are 
being asked to initiate discussions of their 
own to feed information to Eddy's committee, 
Friedman said. 

Copies of the Woods Hole workshop re¬ 
port, Toward an Inttrnalmial Gmf/hne-Bto- 
sphrre Program: A Study of Global Cliangr, arc 
available in limited supply from the National 
Research Council, Commission on Physical 
Sciences, Mathematics, and Resources, 2101 
Constitution Awe., N.W., Washington. DC 
20418 .—BTR 

January Streamflow 

After a wet December that produced re¬ 
cord high stream flows in irony states, flows 
generally decreased during January, although 
many streams in the Gulf Coast region and 
the Wert were still Mowing at rates well above 
average for this time of year, according to the 
regular monthend check of national waier 
conditions by the U.S. Geological Survey 

USGS hydrologists said that only 35ft of 
the 171 key index gaging uaiiwi* across the 
country reported sireamflows that were well 
above average during January, iu contrast. 
73ft of these key gaging stations had report¬ 
ed well above average Hows In Decent! xt. 

The number uf stations reporting well farimr 
normal Hows increased horn 13 stations (7ft) 
in December to 25 si at lorn (I4ft>) in January. 

Record or near record high Hows were ki 
at USGS stations in Colorado. Idaho. Minne¬ 
sota. Montana, North Carolina, mul Utah. 

The How of the Snake River near Haw. Ida¬ 
ho. for example, averaged 10.2 billion liters 
per day (bid) (2.7 billion gallons a day), the 
highest January How in 73 years. Mmv of the 

P SireXMFLOlV DURNW JWAMHV 1 





Abwawmo! In noftnol 


Brfow nBUxol 


d ,h>< h> *— *•*! 


Geologic Research 
Opportunities 

1 re.id with gic.il inieiesi the re-rent .if- 
count in Em nl ilu- Nuliimnl Rcmmii li 
Council's Board of I- .nih Srit-im-s (Ill’S) 
report on “(tppuritiililies loi Kcsc.nt'h in 
lbe Geological Stiff00." ;in<| hurt (lit* re¬ 
port to Ik* an excellent summary id excit¬ 
ing research areas in «oiilincmal geology 
(Eus. Deceit iIkt 2 <i. 1983 , p. 9 N:*i). (lmvev- 
et. the title of the re noil implies that lire 
earth sciences as a whole .tie treated, and 
as such the report is plagued I is strver.il 
glaring omissions. Ii is important that 
these omissions he 1 ecogniml liwuiisc. ;ls 
mentioned m/ioi. this icpnil will lie used 
In* government admit list run ns in set prior¬ 
ities lor hit tire emphasis in federal lonri- 
ing. 

*1 be lii-glectcd topiis iiKliule murine ge¬ 
ology and geophysics, plaic ic< inn it s, p.t- 
leuccanograpliy. and puk-i'cliiiiaicdugv. 
Ironically, these may luivelteeii iii-glutt-d 
because research in these amis bus been 
so successful in the last 2 decades. As nil 
aftermath to tin- extraordinary Ine.ik- 
i It rough related to marine geology ami 
plate leclinins ill llic I Will's,mil I!i 7 ii's, 
there has /lc*vrli>|H-ri an ,<nmMph«-it- that I 
tail the "piist-plalt'-lc-ilimit lilut-s," In¬ 
deed. the distnvrrv and seriln alii hi <<l 
plate in limits is a tough at l to (nilow, and 
mi it is lialiti.il Ini the pciithiliiiii to swing 
toward iinpint.ini pioblt-ins in ttuniin-iu.il 
geology. While sm Ii a swing is an nuclei - 
stanilahle responst- in the last 2 decades, it 
is tlangemnsl) short sighted. 

Develnjuitents in marine geology and in 
plate tec ton its in paitii ul.u have provided 
a miihetl theort hu (he undeistatoling «l 
niaiiy heit'ltiltiie sreiningly iiiiicl.iu , d geo¬ 
logic plieiitiuieiia. As a iiiiilsing iiirue|il 
in ih>- geologji al si ieut i-s, it is similar to 
the ilicniy ol esolniinii in llic biological 
Hic-iurs. Nearly Kill seals lalei, ii'simicIi 
is snll vigorous m lehiimg nle.is and div 
i>ivcling in-w .ii eas in esohilmii and ge- 
iielns. in latl. esolmioii ol file js hsietl as 
•nit* nl llic- eight majni rese.iicli at eas m 
the BES lepmi. In a siiuikn was. "it seats 
. iiirpoium .irt'.rs n-in.an to he surd- 
ied in iii.irinc geologs .uni |>l.iu- li-tionii 
tlieins. rile* III oad-based .n i epl.lio e id 

plan- It-> loiiiis as a die-ns tlo.-s uni . .hi 

ill.il research in this a tea is waning, am¬ 
mo rc than die au optima* i>l tsohilion as 
a ihc-ms signals tin- ileiuist id ic-si-.mli in 


Mississippi Kiser at Si. I’aul. Minn., aserageil 
2 l.li hid, die diird highest (aiiuais How since 
recordkc-epiug began .U ihai station til IK'.I'J 

’llic* u mil lined How <■! die n.iiicui's this-*- 
major risers—Mississippi. Si. I.awreme. and 
Giluinliiu—rcflecleil the genet.il de< reave- in 
J.Oilian Sllvaiollow. Decreases in die average 
llowsnl llic Mississippi and Si. l.awieiice ris¬ 
ers Tor die monih more ihan <disci a large in¬ 
crease in the lime ol die Columbia Kiier. 

Their combined average How of 2.313 bid 
was down Soft Iroin last inuiuh anti 2ft be¬ 
low die long-term average. These three riv¬ 
ers, which drain more than It.ill’ of the lower 
48 states, provide hydrologists with a quick, 
useful check on the nation's water resources. 

Hydrologist Hai Tang of llic L : SGS Nation¬ 
al Center in Restorr, Va„ said dial reduced 
precipitation in January contributed in die 
decreased Mreamllnws. He noted ili.ii severe 
cold weather in nianv areas <-Ju«e<l ice jams 
that produced localized Hooding in ld.iltn 
and low-lying areas in Iowa. Oilier lowland 
[lands occurred in ihe South Atlantic. Gulf 
Coast, and I'jcilic Northwest Mates. At 
month's end. an ice jam about HOB km in 
length existed on the Missouri River ulmve 
Jefferson City. Mo. 

Groundwater conditions were mixed ibir- 
iug January. The levels in moM key index 
wells weie average to uImw average* lor ihe 
monih. Hells in G.ililbt ni.t, Maine, N'ehrasLu. 
and Nevada readied record-high levels Tor 
January. Groundwater levels rose in itinst 
deep wells iu irrigated areas in Nebraska, re- 
ncctirig a seasonal lemvery horn irrigation 
withdrawals. Two key index wells near Faring 
nml Dunning reac hed (heir highest | annul y 
levels in fill yearv uf retold. Although lire wa¬ 
fer level in «i key index well in the El Faso, 
Tex., area rose during January. ilu* level iu*.ir 
month's end was Mill neatly ii in holmv aver¬ 
age for this time ol' year, ami the lowest Janu¬ 
ary level in 21) years of record. Index wells in 
Georgia, and purls of Iowa and (aniisiana 
showed groundwater levels below die lung- 
icrm average. 

Average flows or die naiiou’s live* Lirgcsi 
rivers were down siilisianii.ilIy lr«ini Dccetu- 
bcT. vvilh only die CoUunliia River showing an 
increase from last monih. Flows iff die "Big 
Five" rivers were: Mississippi River ni Vicks¬ 
burg, Miss., 1.370 bid, I3v3 liclovv average 
and 43ft less (hail the flow in itetemltcr; 
Law-rente River at Mnssena. N.Y.. 583 bill, 

4ft above die inondily average, bill a decline 
iff 10ft' fium December: Columbia River al 
The Dalles. Ores.. Slit.) bid. 711ft tilx.ixe die 
hing-ierni January average and an inocasu iff 


dial area. On die uniliarv. marine geolo¬ 
gy and geophvsiis remains iiinoiig die 
movi exciting research areas in die e.u (li 
sciences and is undergoing sonu'iliiiig ol a 
Kciiiiissaiii v owing n> ihe dcvtliijiiiieiil of 
new terJinologic-s smli as SKA BEAM and 
SKA MARC! 1 and II. Il is a yum 111 nl and 
growing field in which exploration is still a 
key at licity (for example. die discovery of 
black smoker veins, propagating rifts, and 
overlapping spreading centers, lo ii.inie 
■ mly a few). 

The otherwise excellent HKS repot l 
sbonld eilher he retided "Opjitn iitiiities 
for Uescarcli in (.mitimn/al Gcologv." or il 
should lie amended to include die lather 
criliru! omissions in the areas iff inarinc- 
grnlngy and |ilaic- let'lonics research. 

Ken G. Mac don jlrt 
Hcfmitinrnl «/ firithigifal Srii-nm 
Unnnuty »/ t.uhfimun 
S/Jiitu Ihnhfjru. t '.1 


Reply 

III response to l'rolessor Matdoiiald's 
letter reg,titling ()]ifiiiititnitic\ /■» Itrwjnh 
tit lAi* iiftilugiful Stmnr\, I would like to j 
point mil die lollnsriug considerations | 

1 . The ic-p<ui iisell Males on page 1 that 
il "rx.uiiiiics diiise U Si-au It oppiuliniilii-s 
dial ait- peitiiieril In llu- programs ol the 
N.nit hi, d Si ic-nce Foiuolaiioii's llisisiuu n| 

Kaith Stit-iufs." 

2 . M.nini- Geology .mil Grophv-.ii v (Set - 
linn l . p. Ti'.iol the it-pmil is tine nl du- 
hve n-siMitli aieas idt-niihed m ili.cpii-i :t 
ol die ri-poif asntb-riiig m.ijoi opportuni¬ 
ties and « hallenges ho Inline n’se.inli in 
die geologic .il m ii-mes Iheoiliei loin ai- 
cms .lie: sinlat e ami lu-.ir-smlaie poness¬ 
es and the eiivinniineiil. c• iiniin iii.il 
bhicks: e.u lb's imerioi: and i-jiiIi m die 
solai svsii-m. 

11 . «>n page V.t, die 11-poll IiiiiIk i si.in-s 
that. "l*f«.i»ise fii.iiiiir geojogv and 111.1} me 
geoplivsns .111 mu I until il thn«igh die 
Lartli Sti«-iwes Division. *\IiIimm drills 
S|<||| IS Hill plc st tlletl heir I (li ■ J|*|V >l 111 
lillies in iliese .iir.is h.m- lei 11 de-mln-d 
ill the f'r »>(«». Orttm ( urAii' IiMt-nm.. and 

t.i'iitWi iit'lf llingiii* 11 pi ni- 

W 1 II 1.1111 K Du Luo.ni 

f /(.no'i'f ir 

Silt t 

mi l‘/i\'It til .S< Ii 11,1 ». ,\ l, if It 1 1 ’lilth 1. 

.. 1 /,*. «• 


•V'lft lunn Dm eilibel: t)ln<> Roei at lonis- 
villf. Kv . 2 lb bid. 12 ’. below ill*- 1 .II 1 U.IIV as 
c-tage and a decline *»t “1 1 ‘. troni die previ¬ 
ous month: and the Missoni 1 Rivet ai Met- 
111.111 ii. \lo.. I 2 j I'M. 31 *; above tin: J.muarv 
JU-r.ige. bm down -pi',’ louti die Deteilibet 
How. 


Fellowships 
in India 

In an effon m cncuuraRe sironger research 
lies Ivetwcen India and the United States, the 
Indo-L’.S. Siibcnminissiun nn Education and 
Culture is offering 12 long-term and 9 short¬ 
term research fellowships in India in 1985 
and 1986. The only requirement is that the 
applicants be L’.S. citizens at the po5tdoco>ral 
or equivalent postdoctoral level. The uwanls 
have tin rcsiricdons us in field uf study, and 
because the program seeks to ripen new chan¬ 
nels or cunuuunicuiicin between academic and 
professional groups in ihe cwu countries, 
those who have had little or no experience in 
India are especially encouraged in apply. 

The loiig-lt-rin fellowships are for G in 111 
months, with a iimuthlv allowance nr SlfilKk 
l.nng-iLTin fellows will also receive travel 
money and allowances for dependents. The 
short-term awards, for perjudv nl 2 lu 3 
1 non ills, also offer a momlily payment of 
JlfiOH, Funding for these fellowshqu is pro¬ 
vided by the U.S. It din mat ion Agency, the 
National Science Foundation, the Smith sim¬ 
ian tnsiitiuion, and die Goveruiueni of India. 

Applications for lltc program must Ik re¬ 
ceived by June Hi. Forms and further infor¬ 
mation are avail able front the Gt nitwit for In¬ 
ternational Exchange ut Sri tolars, A item inn: 
Indn-American Fellow.vhi(» Program, 1.1 Du¬ 
pont Gitclc. Suite SdO. Washington. DG 
21)030: telephone: 2(12-833-4985. 


AGU 

MEMBERS 

Tell your friends, cotleagues r 
and students about AGU. Call 
,800-424-2488 tor membership 
applications. 
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WiirrWalch 

A ui i ■ f liit A, 


t'ditnn M.iit I* \niln lh |i.nmu in hi 
1 .iml Cmh|i1uiii v I'uKi-nm ul 

UtiiMii«in-M kIi"ni. \l.u1i<iiii. Is I I 7 m> 
ii.ii.i :t,j j I'Hii 


Horton: 
Award, Medal, 
and Grant 


Petrs S. l\tig(i'\tiu 


Robert E. Horton Award 


III l;*.V> Seui.iTi I'roilltrtn Humid t,. Wifoi 
tiikigivinl ii*c n| [In- Hurfmi Fund «• u,ver 
the c..»! of .,n .n%.ml tcridu.iii' and. with 
A<>rc'niiiuil .ipjirm,d. the lii.rinn Aivanl 
•*•'* hem given r.icli Mur *inu- 
r*.'!* From time in nine iIk.- <riicra.i aw} 
Jiirili.ul .d M*!t«iiiiii luu- Ik-i ii nmriihrd liv 
, Mi iKin t.'XtJ illur I || L > mrmii guideline* 
»«T «1.*|I|||IL» I.l ihe llwlmfogv Sum ms H„ r - 
li'H A».m! .nr .»* follow-,. 


Hii-award ii n. In- given f,,r a single out- 
iidiiiliin; «niitiihi«ii.,ii lo iIn* stienti- id liv- 

ra i ,!t, . ,,,r «'"K ,I|L ' |nacnlinv.i seats. 
Tin* iinilill.nl,.,,, nut Imj 11, u 

slam |« [^ |».i|k i | m Mi shed in.ms jmini.il; jiij 
a sen,|u|ici« Hindi, taken together. de- 
n"r a„ iiiilsl.iiiriiiig (III ,Ln|||||j„ n . , ;Hl wnirc 
III Hit- * 11 .- 11 ,r uliiili makes an niiisi.iiidinu 

i Milli li, iin.»n. r g.. .,ii <iiiislanding mertiug 
it.irtin*t in u ilun K r in tin- %, i<-nu-; ( 4 > ., m 
cimi,,.in,,1,mil h|mh the i mini nut iny 

«•■niiiuiivi- imisiilL-rs wmihv. 


■Xomuwtinm 


Niniiiiijij, ms for lin- award will tic taken 
hum aiis mrniU'i «>l Mil'. Hits must i K at- 
romp.,ford li> a willicit statement wlikh gives 
Hie iMsis lur miiiiiiufiiMi. 


Fligilnlity 


Am member ut die uiciiliiu. cnnimunilv is 
riigiolr lor she award. Hun ever, no ihic nidi- 
wduul may receive the award more iliun 

once- The selection uimtuiitee will have dis- 
ctnioii for juuuls audwirrd wutk in which 
4Jpe author tus already teemed the award. 


Robert E. Horton Research Grant 
1 iSS^jlr >n &**«**» «ri«ii was 

V»Wi€d m 1382 u a Hydnjiogy Scrtio 


award. It uses income truni die Robert E. 
Iliirlim Fluid tu make :i single, aniiuul. com¬ 
pel hive research grant in a graduate suideni 
hi hydrology >‘i mi American university. The 
lirsi grant was awarded to Jane Stockman of 
Stanford University in 1983. I recommend 
that lire next sciiinii executive give consider¬ 
ation (n changing the name of this award tu 
remove some of the confusion. 


Peter S. Euglemn, president uf Ihe AGU Hydrol¬ 
ogy Section, is with the Mamchiuetn Institute of 
Teehnologt. 


Robert E. Horton Award 
Winners 


Precursor Awardees 
a = lit si ]M{icr by a ... uutliur 


h liest hydrology paper appearing in Tttnu- 
tutnnn of |ircceetiing year 


Ilcniy IV'. AmlcrMin f Iil47«). Vincent J. 

Si hacleidil-iKA), Cordon Chapman (lU-hto), 
R. A. Work (I949A). Donald Kirkliaui 
(lUrdii). Ileiu/ K. I'oppendriek and Mrnm 
Trilnn (Ill'll ft). 


Horton Awardees 


In do' f.iiin.irv IV. I*W|. iivne ul <p. 
*!»i- '"'i will find dir i ii.iii,m .nul aui'pi.iine 
*d tin His t wnuii i uf iln- Hulun j-. fliuuni 
■\h.iiiI, ]).i\ id V. \l i" dInsi’i. I Ins c iEilnni <■[ 

IV.m-iU.u, .. i.iii i- ;i livimgid |m si njnnm 

«*t IkiiIi die l!(iii»ii Aw.dil ,ui*| die Ifnrinn 
Mi-dal. In I'lclin, hi ilicit is.) (.ill fur |iiu|i,is- 
als tm the l'.* HI | [in,■ hi RLH.irih (•r.iiit. 

Hi ii*. i fi-r ul Hi-it. in. .iiu I lAperniice fm 

sfi«n ,11 n i«i yiiii'ijti- <fiiividi-i,,fi|i- Miiilusiuji 
Heir I hi>]n' liiihiiti in.ntus in. di.iwmg 
iifNiii iln Fii*!«■■ i* ,i] i, «i-.anli uf uni ji.isi pri vi- 

•fi'iil. {.mu* U \v.illis. 

In r*r« rfn- Hviliolngv *it iii«i]i hi si luriii.il- 
h rciMgiii/ii,| i ■ >niiilnHim,, in (he Hieiiicul 
li.di"]ii’*\. 1 hi* i.a* limit using li.n awards, 

-i M<t|i.i]ii-i fiv ,i sun in* .nidmi" .iis.iiil 
vdiiiji w.(vfn«i giti'ii in ilrtin Aiidersnii in 
b'lc -md .hi .iw.ud tm iiu- m.Ki <>iiiM.iii(1iiig 
ii>iiiiiImiu-.ii i,i ihf *, ieiiicu) In dr, dogs pub- 
1 1 -lied in die I i-iM-.j..Vfi,.-, dining die [iruml- 
"!« u ii. In III |s Vi in: ei il |. SJi.idcr was its 
tirvt s-iiitiri |ln.-.e.iw.uds wire riot given ev¬ 
en K.u ami rlinmgdu period 
ilicn w.,. n„i cun.i inciitjiin<»( iliem in die 
riiiriun-*«.[ tin.- «i-«(inn 


Cf'-iTlcs I- I lusher and C. Knljeit Hoslier 
HUM): W.J. Kaufman and (I. T. Orlnb 
< I!I57); {film R. Philip arid Daniel A. deVries 
llUaH): W ». Luigliiin and S. A. Schimi 
(lU.’iiil. 

J. C. I. Dodge (lUtiM); J. Wcerttnun (I'Jfi'J); 
I. C. Diiiialdson ll%3); Andrew E. Reisen- 
duer IlUfil). 

Fluid A. Hull and Stanh A. (lliangnnn, Jr. 
i IU63); James R. Wallis U9GG): C. H. M. van 
Bawl (19671; M. C. Matabs HOtiR); G. F. 
I’indtr and John D. Brcdcliocft tl‘Jl»U). 

S ; P- Neuman ami I’. A. Witherspoon 
(IU7U); R. Allan Frec/e and James Banner 
(1971); Chili l ed Yang (1972); R. Allan 
Free/e (IU73): {. Aniumchn and B. Esnildora 
II97-1). 1 

Ignacio Rodriguez-1 lur lie and Jose M. Me¬ 
jia (I97;i|; Roland W. Jeppson: Walter J. 
Rawls. Russel Haim.in, and David L. 

Schricher (lU7fi); Eric F. Wood (1977); Hsieh 
W. Shell (1978); PeierS. Englcsmi (1979). 

Samuel C. Colbeck (1980); Rafael L. Bras 
0981): l.vmi W. Celhar M982); David A. 
Woolhiser 11US3). 


Other Awards 


Robert E. Horton Medal 

IncnniMM. llie Roben E. He,non Medal is 
a l ninn award given in even-numbered years 
upon recommendation ol a siihcninmiitee of 
die L niem's Fellows Committee. It was first 
awarded in l*J7(i tu the late Walter B. Lang- 
liein. Hie other winners to date arc Harold 

A- ... 11978); William C. Acker- 

inaimflUKO); and John R. Philip (1982). 


William Howie Medal 


The William Howie Medal is presented an¬ 
nually to recognize outstanding contributions 
to Fundamental geophysics and fur unselfish 
cooperation in research. The Hrst award was 
made in 1939 to William nowic. Three hy¬ 
drologists have received the award: Oscar Ed- 
ward Meinzcr (1913); |<ili.miics Thcmlonr 
Thijssc {|9.i8J; and Walter II. Unulieiu 


James li. Mncelwnne Award 


1 he Janies B. Macelwanc Award is given in 
rcfuRiitze the achievements < ( | y„„ nx Sl j en . 
lists (less ih.ui Sfi year* old). Awards urc 

made annually tor signlHiaut loiiirilnuiwn to 

Hie geophysical scieincs to young scientists of 

i'nli'S -N ! ,e “““"I Ulric 

Si W 1, l ' lJr " ll ’« lsts l 'ave received the 
award K. Allan Freeze ( 1973 ); Ignacio Kndri- 

nS)' UfU: < urit * ^ a * ael L. Bras 


Frye, John C. Geyer, E. E. Harbcck. 

Max A. Kohler. Luna B. Leopold, Ray K. 
Linsley, S. W. Loliman, Nicholas C. Matabs, 
Mark F. Meier. 

Dean F. Peterson, George P. Rigsby, Igna¬ 
cio Rodriguez-liurbe, Philip C. Rutledge, 
Waldo E. Smith. 

Charles V. Tlicis, J. Thijsse, Harold A. 
Thomas, David K. Tudd, Gilbert F. White, 
M. G. Wolnmn. 

1981: J. C. I. Dooge, J. R. Philip. 

1982: W. Brutsaert. P. Witherspoon, J. 
Wcenman, R. Bras. 

1983: Jacob Rubin, Lynn Gelhar, James R. 
Wallis. 


The Robert E. Iloilon Award is given an¬ 
nually hy the AGL' Hydrolugy Section for a 
single outstanding contribution to the science 
or Ii)dru](igr made within the last 5 years. 
The 1983 award winner is David A. Waol- 
Eiiscr for his contributions in the area of kine¬ 
matic modeling of surface water runoff and 
overland flow January 17, 1984, p. 22). 
Previous winners of the award arc listed be¬ 
low. 


Horton Research Grant 
Posposals Sought 


The American Geophysical Union is re¬ 
questing proposals for the award of the Hor¬ 
ton Research Grant. The proposal deadline is 
March 15, 1984. The gram will be in support 
of research projects in hydrology and water 
resources by Ph.D. candidates of American 
institutions of higher education and is award¬ 
ed annually in a single proponent. Its objec¬ 
tive is to foster graduate student research 
leading to the completion of doctoral disser¬ 
tations. Proposals may be in hydrology (in¬ 
cluding its physical, chemical, or biological as¬ 
pects) or in the water resource policy sciences 
(including economics, systems analysis, sociol¬ 
ogy, and law). 

Proposals must be signed by both the stu¬ 
dent and the facility research supervisor and 
must be received at the address below on or 
before March 15, 1984. The award will be in 
the amount of $5,500 and will be made di¬ 
rectly to the winner, selected by a committee 
of AGU’s Hydrology Section during the 1984 
AGU Spring Meeting. For a detailed descrip¬ 
tion of the grant and a guide for proposers, 


Fluriuii Research Grant 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, DC 20009 


Information Report 


Data Harmonization and 
Model Performance 


The Joint Cumniittee on Urban Storm 
Drainage of the International Association for 
Hydraulic Research (IAHR)and Iiuernation- 
al Association on Water Pollution Research 
and Control (IAWPRC) was formed in 1982. 
The current committee members are (no 
more than two from a country): B. C. Yen, 
Chairman (USA); P. Harrcmoes, Vi'rz Chairman 
(Denmark); R. K. Price. Secretary (UK); P. J. 
Colyer (UK), M. Desbordes (France), W. C. 
Huber (USA), K. Krnuih (FRG), A. Sjobeig 
(Sweden), and T. Sueishi (Japan). 

The IAHR/IAWPRC Joint CommiLtee is 
forming a Task Group on Data Harmoniza¬ 
tion and Model Performance. One objective is 
to promote international urban drainage data 
harmonization for easy data and information 
exchange. Another objective is to publicize 
available models and data internationally. 
Comments and suggestions concerning the 
formation and charge of the Task Group are 
welcome and should be sent to: B. C. Yen, 
?»o Pl '° r Giv . il En 8''«*ring. Univ. or Illinois, 
208 N. Rom me St.. Urbana, IL 61801. 

In addition tu (he Joint Committee there is 
also an informal group of interested people, 
known as the International Unison Group on 
Urban Storm Drainage, comprising a corre- 
spnndencc network of people in more than 
30 count rics. The objective of both the Joint 
Committee and the Liaison Group is to pro¬ 
mote tiitci national cooperation and develop¬ 
ment on the science and technology in urban 
storm drainage. 


News & 

Announcements 


Hydrology at the 
Spring Meeting 


Mesoscale Precipitation Fields 


Fellows 


r vid r r 5 CQ X 1,i,ion lo leaders 
clec '' 

AGU , from il, e H y- 

drology Section are listed below: 


research and climatic variability. For addi¬ 
tional details contact: Vijay K. Gupta. Dept. 

of Civil Engineering, Univ. of Mississippi; 

■ i.:__Cc... 


Univeisitv, MS 38677 (telephone 601-232 
5366). 


Hillslope Hydrology 

The Surface Kunoir (ami m it tee is sponsor¬ 
ing a session uu llillslnpc Hydrology for the 
198-1 AGU Spring Meeting. Invited shakers 
include scientists from Australia, Canada, 
Germany, and the United Stales. For further 
details cunliict: I’ctcr Gei maun. Dept, of En¬ 
vironmental Sciences. Univ. of Virginia, 
Charlottesville, VA 22903 (telephone 804- 
924-0558). 


Solute Transport in Groundwater 


Two symposia on solute transport in 
groundwater, both sponsored by the Hydrol¬ 
ogy Section's Ground water Com mil tee, will 
be held at the 198-1 AGU Spring Meeting. A 
full-day session on "Miscible and Immiscible 
Transport in Ground water" will feature a 
panel discussion as well as invited and con¬ 
tributed papers. Panel members include: 

Emil Frind, Lynn Gelhar, Bob Grccnkorn, 
Fred Molz, and George Pinder. A tentative 
list of speakers includes: L. Abriola, Y. Cor- 
apcioglu, J. Cushman, C. Faust, L. Gelhar, W. 
Gray, O. Gtiven, D. Hochmuth, B. Lewis, G. 
Pinder, J. Rubin, F. Schwartz, L. Smith, and 
D. Suiiada. For more information call Jim 
Mercer, GeoTrans, at 703-435-4400, or Leon¬ 
ard Konikow, USGS, Rcston, at 703-860- 
6892. 

A half-day session on “Field Methods for 
Supporting Chemical Transport Models" will 
provide a fn]!uw-up to the theoretical discus¬ 
sions featured in the companion symposium. 
A tentative list of invited speakers includes: 
Chin Fu Tsang, Joel G. Melville, Daniel B. 
Stephens, R. William Nclsun, David Fryberg, 
and Edward Sudicky. For more information 
contact Fred Molz, Auburn Univ., at 205-826- 
4326 or Mary Anderson, Univ. of Wisconsin- 
Madison, at 608-262-2396. 


History of Hydrology 


"History of Hydrology: Earth Science As¬ 
pects" is the subject of a half-day symposium 
at the I9S4 AGU Fall Meeting (December 3- 
7, 1984, San Francisco). The symposium is 
being organized by the new History and Her¬ 
itage of Hydrology Committee (HHHC) of 
AGU's Hydrology Section (a comnliuee which 
will also fund ion as a subgroup of the AGU 
Committee on the Hisiory of Geophysics). 
The symposium will cover historical aspects 
of the geological and geochemical study of 
surface and groundwater. Because this is a 
first-time effort by the HHHC, no initial re¬ 
strictions on scope have been im|*sed in or¬ 
der to span a range of in teres ts and to identi¬ 
fy a population nf individuals with historical 
interests within AGU and the hydrology com¬ 
munity in general. 

Areas of interesL might include the work of 
individual scientists, the evolution of con¬ 
cepts, and the development or techniques and 
methodologies. Persons interested in present¬ 
ing a paper arc encuu raged lo coiilnct the 
symposium coordinator, Edward R, Lnnda, 
U.S. Geological Survey, 413 National Center, 
Resion, VA 22092 (telephone 703-860-6971). 


Urban Hydrology 


Storm Drainage 


The Third International Conference on 
Urban Storm Drainage will be held in Gote- 
borg, Sweden, June 4-8, 1984. Contact A, 
Sjoborg, Chalmers Univ. of Technology, Go- 
teborg, Sweden, for more information, The 
Fourth Conference will be in late August 
1987 in Lausanne, Switzerland, and the Fifth 
Conference is planned for Tokyo in 1990, 
The proceedings of the First International 
Conference, held in Southampton, England, 
in. April 1978, are available from Wiley-Inter-. 
science under the title "Urban Storm Drain- 


a g c -" The proceedings of the Second Internal 
lional Conference, held in Urbana, Illinois, in 


June 1981, are available from Water Re¬ 
sources Publications, Littleton, Colo., under 
the title, "Urban Stormwater Hydraulics and 
Hydrology" and "Urban Stormwater Quality, 
Management, and Planning," 



A special, foil-day session on “Investigation 
of Mesoscale Precipitation Field?; 1 !, being or- 
S a J?. ,f d .v y . llie PfKipilaiion committee of ' 


Drainage Models 


_, ,, ,-imufi 'u uemff or- 

AciWi 1 '! prectpaaiion committee of ' 
AGU s Hydrology Section for the, 1084 AGU : 
opr in a Meetma unHpr t h« tnini 


j eu 7 g - Under ' lh 9 j qb ? 1 Sponsorship ' 
’ ' C Hyd ™ ,0 5 y . and Aimosphcric Sciepces : 


u' Henry.W. Aqder- 

Ssapande^* D ' ?rcdchoefi 1 Arthur 

S. EagiesOn. Alteh R. Freeze, John & 


sections. This session will contain about 10 in- 

h ^ rai J QgistSl almQS pheric icien- , 
usis, statisticians, and mathematicians, with 
new focus dn liiferdisciplihary^og 
modeling predpiiaiioh. fieldilin 
* 2-hour Panel discussioq will b, 
plore In depth the scop? of irite 


evening, i:. 
i iaexr ; 



Under the cosponsorship of the IAHR/ 
IAWPRC Joint Committee,.an international, 
symposium on tl)e Comparison of Urban.- ■' 
Drainage Models with Rekl Catchment Data : .- 
will be held in Septemher 1985 in Yugoslavia: 
Omtact C. Maskaimovic or M. Radojkoyic', , 
- 7*--v. . iTnst. or Hydraulic Engineeririg, Bulevar Re- 
a ■■ Belgrade, Yugoslavia- The lAHR 

n iti 21st Congress, ih AugUst l98'5, at Melbourne. 
Australia, willhold^ u tp In a r bn UrWrt Hy- 
araulics. Americari'crtnt.nbnfThf^ji.fn both 




■ -SIS 




Sewerage Systems 

An international Conference on the Plan¬ 
ning. Construction, Maintenance, and Opera¬ 
tion of Sewerage Systems is being organized 
by BHRA and will be held in Reading, En¬ 
gland, September 12-14, 1984. 


Stochastic Hydraulics 

The Founh 1AHR International Sympo¬ 
sium on Stochastic Hydraulics, cosponsored 
by AGU and the American Society of Civil 
Engineers, will be held July 31-August 2, 
1984, at Urbana, III. About 40 papers select¬ 
ed from submitted abstracts will be presented 
in the symposium. 

Topics covered will include (but not be lim¬ 
ited to) the following areas: risk and reliabil¬ 
ity analysis; safety uf dams and other hydrau¬ 
lic structures; stochastic models; and stochas¬ 
tic processes of hydraulic and hydrologic 
phenomena such as turbulence, sediment 
transport, dispersion and diffusion, and ran¬ 
dom waves. 

Reasonably priced housing is available. 
Contact B. C. Yen or Glenn Stout, Hydrosys- 
lenis Laboratory, Univ. of Illinois, 208 North 
Roniine St., Urbana. IL 61801 (telephone 
217-333-0697 or 217-333-0536). 


1984 IAHS Symposia 

Land Subsidence 

The Third hiicmaiiuual Syui|nisiuin <m 
Land Subsidence, Venice, Italy. March 19- 
25, 1984, will t'lfor 75 oral papers and 20 
poster papers. A 1-day field trip bybnul in 
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Cover. View from Volcanologlcal Obser¬ 
vatory of Rabat 1 1 Caldera (Blanche Bay), 
last erupted about 1.400 years ago. The 
low point of land on the left center is Ma- 
lupil Island, site of approximately 1 m of 
uplifi over the past 12 years. On the right 
is Vulcan, which erupted explosively in 
1937 and again in 1941. Ground deforma¬ 
tion and seismic activity may indicate the 
rise of magma beneath, the center of the 
caldera. Tne town of Rabaiti and all settle¬ 
ments fringing Blanche Bay lidin the area 
of highest risk should an eruption occur. 

A atage-2 volcano alert was declared on 
October 29, 1983, in response to die in¬ 
creased seismic activity and ground defor¬ 
mation observed in September and Octo¬ 
ber. Seismic activity was concentrated near 
Tavurvur volcano in enrly November but 
activity then increased near Vulcan later 
in the month. Tavurvur and Vulcati • ' . 

erupted together in 1937. Monitoring and 
development of emergency plans con tin-, 
ues. (Photograph by Stanley N. Williams, 
Department of Earth Sciences, Dartmouth 

College, Hanover, NH 03755.) 


the Lagoon ot Venice lias liceti scheduled for 
March 21. A 2 -iIhv held trip from Venire 
sum!] lu subsiding areas near Ravenna and 
Modena is scheduled for March 24-25. fol¬ 
lowing the symposium papers sessions. Fur 
further information contact A. Ivan Johnson, 
General Cocliairniaii, TI SOLS. Wtmdward- 
Clydc Consultarns, 7G(n> East Orchard Rtl.. 
Harlequin Plaza North, Englewood, CO 
80111, USA. 

Karst Water Resources 

Ail International Symuosiiim oil Karst Wa¬ 
ter Resources, is scheduled Tor July 7-19. 

1985, in Ankara and Antalya, Turkey. Sub¬ 
jects that may he considered for the sympo¬ 
sium include liydiugenlugy, geochemistry, 
modeling, laboratory testing, tracer tech¬ 
niques, geophysics and other exploration 
methods, land subsidence ami sinkhole for¬ 
mation. remote sensing techniques, ground¬ 
water and surface-water hydraulics and inlcr- 
prelation, engineering properties and prob¬ 
lems. water-supply estimation, irrigation 
potential and irrigation practice. 

Turkey provides an especially appropriate 
location Tor ihe symposium because of the 
quantity, variety. and importance of the 
karstic areas found there. The symposium is 
being sponsored by the Karst Water Re¬ 
sources Research Center Project ol Hacciicpc 
Univcisily, United Nations Development Pro¬ 
gram, United Nations Technical Couperalinii 
Department, and the Turkish State 1 lyilianlic 
Works. CnopL'ialois will he tile Turkish Na¬ 
tional Coinmiuec fnt the Intel national I Iv- 
drologital Program, the Intel national Associ¬ 
ation til Hydnilogiinl Sciences, and other in¬ 
ternational iethnic.il societies and United 
Nations organizations. 

Notice ol inleiil lo fill'd a paper or to at¬ 
tend the symposium should lie sent to A. 

Ivan Johnson, Woodward-Civile Consultants, 

7600 East Orchard Kd.. Harlequin Plaza 
North. Etiglewtiiiil, CO WH11. USA. ur to 
Gulickiii Giinay. llvdmgcnliigk.il Engineer¬ 
ing Dept.. Placetivpe Univ., Fngiiieeiing Fac¬ 
ulty, Bcvicpc. Ankara, Turkey.'! hev will 
send details ihi sviiiposiimi aiiJiigciiH'lits ami 
preparation ol .ihsiruc is. 

Hydrocheniical Balances 

The Inteltiaii'Uial Svmpnsiiim mi lltdm- 
chemical Balances ol Fresliwalei SvMems. will 
be held in Stockholm. Sweden. Sejncmliei 
lU—14. 1984. Fm tlirther infoi mutimi cmiiau 
M. Fjlkel mark. Sec retail. NFR's U.mimiiee 
for Hvdiologv, Box 6711, S-1138:« Sim l- 
hulni. Sweden. 

Rocks of Low 
Permeability 

The I7ih International Congress ol the 
IAH (International Association t.f Hydrogeo¬ 
logists) will meet in Tucson. Aril.. January 7- 
10, 1985- The deadline for abstracts is March 
1. 1984. and final papers are due October 15. 
1984. 

The topic of the congress will be ' Hydro¬ 
geology of Rocks or Low Permeability." and 
speakers will include W. Back, J. F. Brede- 
hoefi, G. de Marsily.J. E. Gale. P. Fritz. L. 

W. Gelhar. G. E. Grisak, C. W. K re tiler, M. 

R. Llamas, T. N. Narasimhan, I. Neremieks, 
and E. P. Weeks. The congress will conclude 
with a panel discussion moderated by S. P. 
Neuman. Panelists include S. N. Davis. C. dc 
Marsily. R. A. Freeze. P. A. Witherspoon, and 

I. Neremieks. . 

The Chairman of the Technical Program 
Committee is S. P. Neuman. Dept, of Hydrol¬ 
ogy and Water Resources, Univ. or Arizona. 
Tucson. AZ 85721. USA (telephone 602-621- 

7114 or 5082). „ 

Field trips will follow the formal presenta¬ 
tions on January 11 and 12. In addition a 
held trip to die Nevada Test Site is scheduled 
for January 14. 

Salt Lake 
at Record Levels 

Utah’s Great Salt Lake rose 1.6 m between 
September 1982 and June 1983, the greatest 
seasonal rise measured in 136 years ^ re¬ 
cord, according to a report published by Ted 
Amour, chief of the U.S. Geologicalpurvey 
(USGS) Water Resources District Office in 
Salt Lake City. The lake, which continued to 
rise after Arnow wrote Ills report, rose 25 cm 
in December, a record for a I-month period. 
On January 1 die lake's height was measured 
at 1282.03 m above sea levejt the highest 

The combined effects or above average 
rainfall in 1982. above average snowfall in 
the autumn of 1982 and the spring of 983. 
and unseasonably cool weather during die 
spring or 1983 led to the record rise. 

P Bv mid January the lake’s continued rise 
had cost S250 million in damages and 

damage-prevention elTdris, Flooding threjtt- 
ene?lo cut off Interstate Highway 80 and 
three transcontinental railroads. 

Both the level and quality or the water in 
Great Salt Lake fluctuate continuously, ac- 
cording to Arnow. "The changes are primari¬ 
ly in response to changing climatic conditions, 
bUL man's activities have a lesser but still im- 
porram elTectSince 1959. die lake has been 
bisected along its cast-west axis by a railroad 


causeway dint restricts natural <.irculaiii>ii. 

This product.':* ail elevation dilloreucc be¬ 
tween die mu lit ami south sections; last year 
iliu southern .section was ;ii times almost I m 
higher ili.iu die noiihciii section. 

[Ire northern seitinn is saltier (23% salini¬ 
ty) than the Mnilhcni part t'.i'f salinity). (Sea¬ 
water is rniisitltied t»i have it salinity ol 
3.i;c,\) 

Copies of tlic lepnrl. Wnhr-I.nvl find U'ufn- 
Qiiality Changes in (heat Salt Luke, Utah. 1X47— 

IV,S? (USGS Circular 913), .lie available from 
the USGS Public Inquiries ()flicc, 125 South 
Slate Sl„ Salt Lake City. UT M138. 

Issues and Conditions 
Summarized by USGS 

A chronology of recent vigniticuni hydro- 
logit, events, a stutc-liy-statc analysis of water 
cuniliiioiiN. uml key water ptilit'V issues are 
dew Tibet! in two reports published curlier this 
year by the L’.S. GecilogiL.il Survey lUSGS). 

In its 243 pages, the report .Vnfumu/ 

.SitiBiiiniy IV 83: UyJrtdagie Eirnls and hi lies 
highlights water issues and related activities 
in all 51) states, the District ul Columbia. 

Pueito Rico, the U.S. Virgin Islands, and the 
western Bacilli islands under U.S. jurisdic¬ 
tion. Font t oiiL'cnis are add russet 1 in this 
uaic-iiy-state analysis; water availability, waici 
qiialitv, hydrologic lia/anls and land use. anti 
iiisiiiiitiniiul and iii.in.igenn-ni issues. A ihru- 
uoloj'v ul sigiiiliruni liytlrol'igic events be¬ 
tween Jaiiu.nr 1982 and August HWH is also 
included ill die report. Copies .ne available 
Inr S9 cadi limn the Biamh «•[ Disiiiliuiinii. 

|Vxi Pi i id in Is Sciiinii, ISGS. 1541-1 South 
pkkelt Si., Alexandria, VA 223H-I. ttideis 
iiiitxi spetily water supply pa pet 225«) .nul 
iiiiisl include a i live k or mom \ urrlci iii.ule 
payable to the 1h-p;ii line'll! of die lnleiiori 
USGS. 

Six policy i*siies are idem ill et I am! *lis- 
t listed in die MYimtl re|Hirt. HVttcr ui Awri ii a 
1*183: river ni:iii.igeith'lll iiiipioveineni. inler- 
*l;ile water onillicis, water piojecl develop- 
UK-ill, Indian w.ilel claims, ami w.tlt-i tpudits 
a* il relates to .uitl lain and n» saliuits. I he 
•JD-page re|i"rt also lot uses cm die (.hanging 
lilies oi the let lei al. Male, and local aiilliuii- 
ties. tJipiesslouild he ic«|uc*le'l Ii'Hii die Di- 
leclor. (Bine <d 1 'i‘Iks Analysis. I><-|i;irtiiieiii 
ul die Inierioi, Washington. DC 2 ,| 24i*. 

Meeting Reports 

Groundwater 
Management Modeling 

1 he sy inposiiiiti on Optimiz.nion Itt'li- 
niques for Managing tin mini water .nui 
Stream-Af|liifer Svsleilis. held .it die 1983 
AGU Fall Meeiing. covered (j) small-scale op¬ 
timal design of well lieltls w hich were lor the 
most part associated with the coniaiiiiiieni ot 
contaminated groundwater, and (2) use ul 
management models to evaluate ccuijunctive- 
use and water allocation pulicy. The presenta¬ 
tions focused on methodology and case stud¬ 
ies which have combined groundwater flow 
(and contaminant transport) simulation with 
linear and nonlinear optimization. 

The 8 presentations and panel discussion 
brought together those who have largely- 
shaped the field of groundwater manage- 
menl modeling and those who have extended 
and applied earlier methods and made con¬ 
tributions as pari of recent or ongoing thesis 
work. After the forma! presentations. Man- 
ouich Heidnri chaired the lively panel which 
consisted of Nathan Btiras, John D. Brede- 
hoeh. Vacov Y. Haimcs, Thomas Maddock 
III. Gerald T. O'Mara. and Robert Wilis. 

Three topics or key interest dominated the 
audience's questions and the discussion: W hat 
is the purpose of groundwater und coujunc- 
tive-use management modeling^ How can 
such models Ire effectively utilized? Can pa¬ 
rameter uncertainly be beitet incorporated 
into Ihe management-modeling methodsr 
The discussion emphasized the importance or 
the lirnulaiioii-maiiHgenieiU method as n tool 
to aid in tinders landing the physical as well as 
economic controls of stream-aquifer resource 
utilization, rather than as a technique for hy- 
drogeologic engineering design. 

This meeting report uni prepared by Steven M. 
Gorclick, odia « u-ifA the U.S. Geological Survey. 
Menlo Park, CA 94025. 

Transport Processes 
of Excessive Sediment : 

The session on Transport Processes ot Ex¬ 
cessive Sediment Loads at ihe 1983 A(iU Fall 
Meeting featured an excellent summary by 
H. W. Slien of the general points of uic pre¬ 
vailing theories of transport medianUmS of 
high sediment loads, including both U.S. and 
Chinese work on the topic, 'rhe session at-, 
i reeled interesting papers and a good audi- 
ence. The panel discussion after the papers 
was quite lively and contributed to the gener¬ 
al understanding of the topic. Ray Krone 
gave a status report on the work or llie 
American Society oF Civil Engineers on exces¬ 
sive sediment loads, anti guidelines for Rond 
insurance for niml-lloud events was dis¬ 
cussed. 1 


The held reports pointed tint the impor¬ 
tant differences in the types and mechanics of 
flows in dillcreni areas. Fur example, ihe in¬ 
fluence of geology on the Ilnurs in the Los 
Angeles area compared with the Mt. Si, Hel¬ 
ens area w as quite Mi iking. The schedule did 
not permit extended disi ussitm ol the I henry 
|>apcrs. Front die success uf this session it ap¬ 
pears that excessive set lime lit loads will be a 
lively topic fur several years. 

fhiy meeting report was pre/mn'd by Karen L. 
Prcsiegaard. i'utnklin and Marshall Collrge, Lnn- 
raster, PA I7fs04. 


Orinoco and Amazon 

Although Hindi of the research being done 
on ihese rivers is still in its early si ages, lire 
misprint in the HISS AGU Fall Meeting ah- 
siracts issue ol Eos (November 8, 1983, p. 

697) appears lu lie correct: These rivers are 
topical as well as liopical. 1 be series oi pa¬ 
pers hy Meade. Norditt, Dunne, and Meries 
provided some irucresting observations (for 
example, the rivers exhibited complicated 
longitudinal variations in sediment storage). 

R. F. Stollard presented an excellent pa jut 
on mixing in large iropiral rivcis. 1 be Orino¬ 
co and Amazon Rivcis have fairly low sinuos¬ 
ities. and high widihMepih i.itiuv I hc«e 
(.hurut (eristics might he responsible for the 
ul isci various linn If lit llilerio ami Jit.ill.rrii 
ili.u the tributary water iheinistiy is tun 
mixed across die main duiniicl lor Hist antes 
nt several 1 mil died kilometer.. 

'I lie reveal ill mi llu-se large liveis illiort.it- 
etl dial laigf rivets d" ii"l l«4i.ive simplv as 
up-st .ilcd vci*icnix ul smaller rivcis. I lie im- 
|Hirl.iiit e of l.iige lixeis ,i> water and liyilio- 
i-lcc 11 it |»i w cl test nines a* well as llie itupor- 
lante n| the Ama/mi Basin vegetal inn as a 
storage teseivuil lot i ail mi t diuxidt 1 m.ikes 
ic-seanh on these liveis quite im|n>iiaiu. 

77m uireting septal nw tnrpist,-,! by Karen l.. 
l’revlcgaartl. !-rnnk!ni und Alai duill t.ollegc, /.««- 
easier. PA I7MH. 


On The Waterfront 

John L. IVi/san ha* am pled a pn4e*sinsliip 
.it the De|M 11 meni til (»ei»*t leme. New Mexi¬ 
co Institute ul Mining atul l et Ini"l"gv. Su¬ 
it mo. N Mrs 

Frank W. SfAit nrrt has been named die 
l‘l,S | Biulsall 1 alum 1 In* Bud-all 1 mure 
Series is spoua'ied l>v the I liilingfologv l*i- 
\l*i>>tl ol llie l■I'ologiial Soti«‘l* "I Allltilt.i 
David A. Stephenson ha- (ometl Walei lie- 
smiices A**ik i.ncs m Pluu riiv. An/. 



Atmosphere, Weather, 
and Climate 

R. G. Ham and R. J. tdiurlev, 4th ed.. Me¬ 
thuen. New York, xxiv + 4U7 pp„ 1982. 

Reviewed hy j. T. Houghton 

The lourth edition or this book, hrst pub¬ 
lished in 1968. is to be welcomed, h is widely 
used in geography courses in schools and 
universities and has had considerable success 
in introducing, with the minimum of mathe¬ 
matics. synoptic and dynamic meterology and 
climatology into such courses. Its chapters 
cover atmospheric composition and energy, 
atmospheric niuisturc. atmospheric morion, 
air masses, fronts and depressions, weather 
and climate in temperate latitudes, tropical 
weather and climate, small scale climates and 
climatic variability, trends and fluctuations. 

The main changes in the fourth edition 
have been in the Iasi two chapters, which 
have been substantially rewritten. The chap¬ 
ter on small-scale climates goes into consider¬ 
able detail concerning the energy balance 
over different surfaces and also discusses the 
influence of pollution and urban conditions 
on the local tlintatc. The lirsi chapter on cli¬ 
mate variability and change first presents evi¬ 
dence for climate change in the past and then 
briefly mentions, with virtually no discussion, 
a Tew possible causes of tiimnic change. Hie 
possible influence of the ocean. Inr instance. 

Is given, only four sentences! 

Since die first edition cif the lmok, there 
have lteen great advances in the modeling of 
climate through global general circulation 
models und a large amount of interest in the 
' oceans as an important component of the cli¬ 
mate system. It « a pity that the opportunity 
or litis new edition was not taken to describe ; 
modeling technique* (the word model hardly 
occurs) and u» expound a levir of the results, ■; 
for instance those associated with the influ¬ 
ence of ocean temperatures or with increase 
in cat-koit dioxide. 

A more minor issue concerns units.; Calo- , 
ries arc still extensively Used in the book, . ■ 
Would it not be less confusing to the student 
and in line with international recommends- ; 
‘lions if watts were employed ihroiigliout? 

J. T. Houghton ir director general of the Mete *-; 
rot off cal Office, Bracknell, Berkshire, RGI2 2SZ 

UK. 
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KATKS FM4 I INK 

Pontinm Aiaifnblt, Strvlcti, Supplin, Counn, 
and Annaunrtmtnit: ltr»t imnliuii S’t.tlll, *1- 
dii »i.il invriri.'in SI '*'• 

Poiilintii Wanltd: lint iiivniinii 3- IH >. .ulili»i>m- 
.(I inti linin' 31 

Studinl (Ipportunitiet: fn»l niwriiiiii Irn-, aiMi- 
liiui.il m«riti»m S'i.no. 


Faculty Poiillnn/Uiriveraliy or South Alaba¬ 
ma. Ilii- Ih-iMii tiic-nt i»f Mill GtiwtJliIiy 

h jri-Liiiu l» I ill a ii-iiiiri-lT.ii k pro.at II w Awn- 

,mi |>mlt-vviir level. iHKiniiiiiK V-iilcmlicr, IIHh. Ap- 
(■lit aim vlumlil li.rti-ru.ijin (i dining and cxpc-nt-iite 

■ I ■ .1 __..11. ..I ri.nlulrt lilllllllll Ullfl 


iilliaun ... .. n . » . 

in uiol.iaii.il niiiilii .niuii nl remote wiuhik. aii't 

iiimr iili.ivc u( . .ink ifi-nlnay. 'Hit- Pll.lri ut-grcc 

n niiuircil. 1 liis iv .1 Brroviiq; i[r|WTliiiCin wni 
lent full-time l.uiuiy nf live ni-oliigisiv i 


I hen' .irr m» iliuiniurs m rnriiiiii«i‘ ui' mi 
tlro.lit.l .nl* Am iv [>r mb- ilul n uni |«ilili»ti- 
rri ■ ||..i* *• i« ili.ngi-il .it gemi jI advertising 
■diet t'f* iv |iiif.liilu 'I vuvklv mil nr verity. Ails 
itmvi Ik- ttintiil in uiiiing l.v Monday. I week 
piinr l» (hi- il.iii- nl |iiililii. iEhui- 
Ki’l’lu i in nlv null Imiv iiiiuiheM vlioul.l lie 
4> lilfr will ll.n . A in t*i ii dii (ir>i]ilivtir-iL 
Cni»n. fcilmi H.ni.ii Avi-niif, N.W.. W.itliing- 
Iiiti. IK L'lMirm 

*#>r ui'. ii- inhiiiii.ilii.il. cull 202-162-6903 or 
tall Tree 80IM2-1'3461*. 


iiiruui tull-nme l.itiiliy «f live jjii'liiRim and for 
UL-dUMulicrs and .ipptrnxi mill ell 2IHI nidjurs. Please 
h-imT icviimi- anil .lirtiiec lot ilirce Ic-ticrv of rclcr- 
oinv (ii lx- sein in: IJr. Glenn R. -ScImsJmiIi i.hair- 
person. Ih-iMirnieiil "f GluIhry .uul Ccfigr.ijihv, 
Unis finis of Snuili AIhImhih. MuIiiIc. Al. SfibKX. 
Aiiiilnaiicms thmilH lie sunt lielnrc May 15. 1964. 

The Unit el silt nf Snuili Alabama is an equal op- 
pnirliiniiv. dlliriiwiiu-dciion cni|iki)er. 


POSITIONS A VAN A BIT 


AilitUnl Professor of GcniihyiicxTiirclue Uniter- 
ii(y. Ilie IX-pill mini id Gc.iv.u-i nr*. l*i iiiIik- 
t iim-irin diirii ijviies .in i.|K-niug l»r a illw leimre 
lliil. |»»ili.in .il ilir.itMXditl |ii>i!r*v.ii h-vd ill llic 
Jll’.l til I V|ll ll.lll»ll Kl.lphtsll s. till- MIIM'SSlllI .l(h 
|ifi-.mi inilsf In |.ri |iilivl In awi.t m le.h linig caiilii- 
UlliiAljiii|4liti.i Millin'.,.ills,am al tn|iis s in llivhcr 
s|».liiIiv .mil ili-iii.iii.li-tii- .in aridity ileteluji h in I 
i..ii.hi.i ii.l■ hIii. Hie ivsi-.ii.il l’, niriiniipr.il m iiuLiis- 
lllil i v|H-m in i-1« lit •u.il.|>- I In Kii>|iliwi(s pin- 

t rain in tin U> |>.>iliiinil >if I iviis. irn.rv .il I'lii.lni- 
' Mi 1 1 Mils Ilii II nils niiitiviv »l Inin lull linn gi'u- 

| >llt*j.v l.lltillV. 1 1 'III .ill.l ilia.Ml .>11 l , .| , li}i|"|-||l .mil 
a. il.ii. s itr .is.nlil.|. I>>i .i|.|iln.iii.in I" tt-niiii.li.ui- 
i.il .ii..I j.ihi nl. il In M i;<-ipln'i..il inc ili'iiU t virl- 
I. Ill Ifilnplillnu I..- ililM'S in. llllllllK .1 tslt-i -Jn'imiu- 
pi .hi «|-vi.tiiii In i'lii.lm- I nisi nils .mil iiiiiii-roni- 
j kih i« tsuliiu ili<- Ihp ii Hu. ninl lie.ni a-ints.ue 
ts.iil.iMi 

-s. i-.l |. Hi I nl ,i]i | ill. .ilnii i mi I mil i ix Inn l ill s. lip 
liMiti.l ii'si-iSit Ii iiitiiisi .uni gi'.il'. mi in n- .mil 
mini s »l liiiri- it Ii inn i»|. ■: 
ff.ni U Li s.inil-ill lli imiiiiiiii! nl (.i-i.nifiiiin. 
|-n u I in l urn mis. Wi.r fil.ttiiii-. IiiiIt.iii.i f 
I I-mi in; if.in l..i .t'.r |'l.il nr *'l .ippli. .llii'il is M.i> 
t mini ilu- |«'.iIimii is lillul 

I'ni.l.ir 1 1 hi si i >nv is .in i. |n.il i>[i|■■ <i ln iii(\-'.iIIie- 
lli.tilll ,(llMill t |II]iT.IVS'l . 


University or Soulh Alabama. Faculty Posit Ion. 
Ti-lliiir-lnul fKrtilicm al die i.mk nf Assisi a tit Pro¬ 
fessor in one nl llie iwii lolluising liclils: (1) Invent* 
hr ale P.il c i hi li >1i igt -.Si r.i i iui .■ | ill v; _|2 J l|lKiiUl OR 
XleldiiUHiilik Helming!. 1 lie Univrnnv of Soulh 
.Mjluiiid li.iv .ipiimuni.iicly 10,01)0 siiitlciiia, and iv 
iixalcil in d uiiiuhig nieiiniKiliian area. The l)c- 
inttiiiciil •*! iioiliigv anil li«-«iRrgi|iliy has aiiproxi- 
nijich 2(H) majors, and a f.iciiltv of nine (ulMime 
anil three |i.iri-[imc incniUvis. This | nisi linn is In be 
filled (niiiiiiL'iitiiig Scpicmlier, I US-1. The deadline 
fur uiipliiiiliunv is May 15, 1*181. Pk-asc snbniil Id¬ 
ler nl a|i]ili(ali»n. alnng vsilli a resume nf ynur edu- 
t«iliun jin] t-xiicriinre. In; Or. (llciui R- Scnasiian. 
Ctiainiersiiii. l>e|Lirimeiil nl (lenloui and (ktigra- 
iilis, ['iiist rsiiy nl Snuili Al.ikmia. Muhile. AL 
MifiNH. AImi .ii' range in base ill least ilirce Iciieis uf 
rcft-ieni e tern in die s.nue address. 


'I lie I iiiiserviiy uf Smilh Ahili-un.i is an crpial up 
|Kirlmiilv, .illirnijiise.iilinii eiiiplnyer. 


L’nisrrsily nf New Mnir«Pilcnmiy;Mlisin, [ In.- 
Ihpitimeni nl ■ •«•>|..yi> i>| fin- I'insiisilv i.| \.v 
S(<-«i...iinin-v appli. in.ois hsi ,■ irniiii-ii.uk lull- 
tirin' [-'SUi 'ii at .in As.istini Prntivinr niili a Mie- 
tulrs in pilt. nn i gut nun I.K.'Xiniiitix Kill I'JHf. 1 Ik- 

S'l' I'-ttlnl ■ lli.ll.l.lli- S.lll In- lA(Ks(C>l III IIMIIll.liu dll 
ii'isi us- at Ii j.riijii.iin ami ii.k h ji ilu- uiulirgijd- 
u.ir.- din! xi-isl'i.iti- It irl I he IK p.iMun-iu Fi.is siv- 
rscn hilt-iinif 1 1 - nils, is hi. ,iir.| m a spctiaml.ir lul- 
tiTal semiiij arid fi.isisnlluii .<ii.ilsin.il faulmcs 


Apnlis.iiiii sfiniihl sid.iiul .< iniinie. iranv iijiu. 
jud (nrn- kik-n ■>! iriiiji]iiiriuLili.in m K Kwnix. 
IV imi in u hi id in ..I., as, \|!nup|rn|iic. Ness Mr sun 
-*TI<I I In- iI'M'IIjii. f.>r apj>li..in..ns is A|sid |D. 


Ih** l'n’u«.r*iis nl New Mtxitti is anii|iial nppnr- 
niniis-'.iiliruijtiii- .uii.in ui.iiiuiinii 


RtMJich in Space I'hsnus, Svfar and Heliospheric 
Phyiits. Il<> S.i 1 i-iii.il K. s|-.in h ( ■ >iiin i| nlli-ri 
Ki»>len! Hin n. Ii A«s.i. i.iia- jis .ii .Is ui in.ms areas 
■ ■t it siaiili in (unit iiT.ti. .i vs a i ill .ne ,is.iil.d.ir al 
ih*- Jn Pr.ip'll.mil I.ilml.iii.is III ilu .nc.i nl Sit- 
1*1 isfni iiis-i. I St.lii .mil 11. Ii-.s|.||.-i it Plivtiii. 
as is .-I I ,ii .■•).« r Heai Ait is of ir.i aitli uvjilahli- al 
|i'l ui.iu«l. sin.In s ui il). ....In vsiiitl. ii.riiitaiv 
pI.Mi.i.i ui*i ia. iimis. si,|,ii i.Milltiinn*. in.ixin in- 
•jifii its ..I il.. * .ii ill. 1. 111 .ti «. anil SjIiiiii. plasma 
wasri Mali m i)i>- n-lii -..uni aii.l ilu- iii.ixfit-lii- 
M'h-.it ami ih.- iiurii'ii. .tl iuihI. Iuu< id spm- pi n. 

h'l lunh'.-r uil.>niiji]Mii .ifa.iu it'itanli Mpp..nu¬ 
ll.la-sal |l'l. in ilii-i- le'i.ir.li an js, iilt-ave n.ma.i 
a in ''4 rhl UirLsi.luiM.sl.il IkJ.jv, 

Hiij.i- I. t .s.l.lstt-iri i 2I3» l^l-iAtVi 

Mai. u Ni iiccfuncr 351-20H5 

Id-sard J lintlh iL'Hi 

Hii.-s- T. Ti.miijni i: | i.i).ii|.;.'iVj 
■Ml in.fnidii.ili .ii Jet I'ci.iiuIsii.ii ljlHir.ili.lv. Mail 
>mp lut V)*.. I*«»i Oak L.r.sv,- || n sc. I , as.iifrnj. tA 
'.'i |m» 

_Av.il-Is an- .sv .11 lal.lt- u.lh .11 i*n- (hisiiliu inral 
iRrxnjtn ksel and ihr *h nint Kct-aicli Asiotidlc- 
h-srl Ammt. 1. >r. inni.ilIs |ur a [tr-ri.nli.1 oiit-s.-ai. 
-ii t.iui.-id.,, Tt .ji,H.„ is all.ji. .if. Vs. an Is 
In v. l.v o Vis., i a., .in geiu*r.ills Im uni- si-.ir l.m 
sft-iri. r pt-ii'-ils. s.i.'l lss-ii.i|iu||-ii-.| 

IVr-si'ctl lilt...Il.iii.,n im .ippluamin prtnvillitrs. 
a'l lit. 1.1,ns t>>riris .Ill.l,| list I.| siiliikiiliui; tl.uu- 
llirill. Tmj. jiii.I air as.iil.. 111 .- tn».i> ... i... n .. 


Clay Mineralogy'University of Illinois nl Uriuna- 
Cliampaign. 1 In- lk-|i.iriiiieiii nl (ienlii^y invites 
.ippluaiiis lor a li-iiiiie-lr.uk l.niiti! |msiti(iii in iLiy 
itiiiirr.il. ig>. We an- ui-kiilg t am I it lales is-lm li.ive 
ile.nl) ileiii.iiisli.in-d ilu- iHiii-nlitil in lx- uiiisi.indiug 
rest'.inlK-r.s in the gim-i.if nl uiiiieralngv .' riv- 
lallugi.ililu anil ilu-iuiiiry nl t.lay niiiierals. in the 
origin. ili.ij{i'ili-si!. und inri.iiiiurpliisni nl uixill.i- 
letms k ilimeiiis anil vshnse inline rese.inh vs ill 
iiiiiipkini-ni mirexining [irngr.ims in die pi-imlugs 
and diageiirsis uf fetliiuents. esjierinit iu.il studies uf 
iuiii|uitinii .mil uf kineiiis nl Initial dugeticsis, lie- 
h.iviur nf i las niiiierals during dcfnruiuiuiii. ]ielru- 
lesini gt-i ihigs, .iihI stable ism me gcuclieinistrv. In 
adiliii.in in ilu* ili sel.ijiiiieiit n] a sin mg rese.irili 
prugidiii, die siinessfii] r.niiliilaie is ex net let) In 
IMiiitipalc in .ill nv]Mvts nl tea* lung ;mtl advising at 
die uijili line and nnili-rgratliiaie b il ls. 

I In- nr|Miimeni nl < li-ulngs humes a varieiy nf 
I.Kilim. Inril.is iiiiucralngs u-seairh. iiuliiding x- 
ras ililli at linn ami llii<in-!>.riiii- nniis, an nluuiit .ib- 
Miipiinii splitru|ih..t..lilt-1ST. i ini NMK .v|ievliiHii- 
eters. an isunjiu-.r.i'iu mass spe. trniiicter, ami elei■ 

iron iiiKruprnliit Niinuniiis ..ilytie.il sers- 

liev .lie .ir.iil.dile uii iani|iiiv, iMriinil.irls ul the M.i- 
Icrials Kesearsli Lilmralnr! ts liere there is et|iii|i- 
ment fur Auger elrclrun sjiceirumciry. r-r.li pltuin- 
clui.ir.iii vpctirnniein. sc .inning elrclrun 
luiimuiipv. iransiiiissiuii elvunui niiiius..ii|iv. anil 
i> ui nn. r> ipriibs; studies. 

I Ins |Kiviii.ui is aiflilalih- iinine.lidiely. Hh[t. iv re- 
quirnl Rank .uul s.iLirs ssilllx-i.mitiK-nsnidh-srilli 
«-s|ii-iiimt- .md rpi.iMu.itrini>. *ur ojii.il lunsiiler- 
aiiini, please siihniit a k-iicr ul J|i]iliialiuii th.vl in- 
viudeia stairnieni ill uirreiit and future resc.ireli 
interim as well as a turrit ilium vitae, hihliiigraphs 
.iml die luniev nr at least:(relereiiuv willing m 
cnnmicni nn snur qualifications .uul pruiuise In 
April 1. l'Mi in l)r. Allien V. Carurri, (iliairniau. 
Seanh Ci iiiiii liiiec, Dcp.iriiiiem nf Cmlugy . 245 
Nalur.d llisturv HuiMing. 1:4(11 W. Creen Street. 
Ltrbana. II., Ijl'801. I'hnnc: 21 VX 0 - 3 UUH. 

The U iiisi-rsiiv nf Illinois is an eqiul-tippiii tunils/ 
.ilhrnnmc adiun emplnyer. 


Faculty Posilian'Florlda Atlantic University. 1 he 
1'iissu.v Ik-p.i tin lent ii sulitiiing apuliraiiuns fur an 
cxperiniein.i] phnuivt in a icnure line positiun ai 
(he Auistani Prufesinr level hcainnina Aiitmit. 


cxpennieiii.u phsviiiM in a icnure line positiun ai 
Ihc Atlivlani PrufcsruT level heginning August, 

<.anHi(laus must have a I'li.ll. degree and hasc 
(IrmunsiraU'd a turn mil men l to research and teach¬ 
ing. Preference will be given in ramlidalev isiih 
experience in c-vperimcnial ntmosiiherk phssics, op- 
llii. nr sulid si.itc phvsicv. 

Salats ls negiitiaulc. Deadline for applications— 
April I, 1SI84. Coniati Dr. Ujum Lanibom, Chair¬ 
man. Department of Phssics. Flnriila Adamic Uni- 
versils. B«d Kamn. *L 334SI. Td (3U5) 30.1-3381. 

Flurida Atlantic L’nisersilv iv an aliirmative ac- 
liun cijiial npponiiniiv cni]iluvcr. 


ic. 1 'i.nv l»>rin« .iii.l ,i Im id siip|kiiiiug ilmu- 
1,1 ••jjaitisl air .narl.iMi np.ii leiiui-vi Inini* 
\s“i i.n. -Inji I'iuxi, nns i |ll r&i.s. 111 


Nalmiial Krn-.ir. h ('..unnl 

Vs riu is-, S \4.. W.iihinxi»n. DC 



Sp«e PUinu Theoretician. Princeton University, 

A I* I" la I (i"-lli. iii is ai.nljl.lt- lu-gi lining 

sriiuii:.-i ..I l»u| ui ill.- i In i.irin j| Hii isnui <i| iht- 
l*I.iun.i I'ti sun [ ,.f a .i aii.l s, I'j ui. c in ii l mvrriuy, 
f->r n.il- v.-jr tsidiih.- 1 -is. i)hI iiv id n-m w.il lura 
! .i-.if i*hvsi. ttit vn.itIi a Ph It. tii gu-t- nr its 
n)'iuaki.( .i| i.iliri isli i.,iil ilm i|ilme alt-<ntini|. 
ag. il in ii.pls I hr |k..iii.ii 11 us..In v liiiniiihdl ami 
iiiiiurii.at viiniilin-in sIu.Ih s nn v)ikr jilauua phis- 
i*v uii.t. i ilu »u|i|.,]i ul tin- Njih-iijl Sii-me Li.iiii- 
iljii.iq. Inin,n(i.i,i hiiIi. ills- iiii'mUiv nl ihr ljf»>i,i 
l-'-i» n.gtgcil in It .si. ui plasma phv«kx is iiinniT- 
agivl. lull is iis*l i ,.i|.lid.iii't should srini a icsiime 
kihI Knee t^m-i - ..t irxiiiiim-iisliiM.ii in |lr ||. 
nkii-Li. plj.iin I'iitsi.s l.alau.itius. Hiiiut Inn I'm 
»UWI», 1*1 nil rum. NJ iih’il I 

bill-ri.«ii I nisi-mti is an equal ■•|iik.iiiiniis'al1ir- 
liMlur 4. ll»n ■ nipbisrr 
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will be Lutivnlcied. Preference will be given tu a can¬ 
didate whu h;u research interevis in marine geology 
and graphs sics and wliu will intend with our on- 
gning research projects, especially in the area of 
ridge-crcu pnx»vrs. Allhough this pnsiikin will 
evcmually lie tundrd through self-generated re- 


search grants, |urtiai I manual support is available 
[nr the lirvt tssu se.liv Teaching icqnirenicnlv will 
he hniiied and at the graduate level. Fur nmviilrr- 


—..— j,..ion inn. r«ir iiinsiucr- 

iIIuhi, send a resume, a hrief letter deveribing re¬ 
search interevis, and Inur tellers n| relerciicc hi I 
May I!I84 in: 

Piulcmir liri.iu I'.R. la-ssis 
Dimtur 

Stl|iml ul (hcaiingraph!, Wll-ld 


null 'll (bcaimgraphs, Wll 
l jiivcnity nf Washinuiim 
Seattle, U'A fW|i)5 


*1 lie l'niseitily ul Washington is an affirmative 
aciHin.rt|iijl <i)sp.miinit> (-iii|i{ii!er. 


Gcophyiicist/Univeniiy of Minueula. The Dc- 
iiarinicui .if IkuJuRV * r-enphysiev invites amilica- 
r I on v fur a tenure i rack nasi lion in solid-eai 111 ge«j- 
iihssicv tcginiiiug fall 1484. We seek a PhJl. ami 
preferably vnmc uosKlwioral experience. The lieltl 
of iiitcrevi is open but indihks, Tor cxainplc. giavi- 
ly/nnignelics, global and regional icciniucs and die 

physir a! vuie of die crust and nianlle. . 

Preseni research programs in geophysics include 
geomagnetism and palcnmagiiciism, mineral physics 
at high pressures, and crustal seismology. We also 
eiimfiaiire the intcrcunncc led ness of geophysics 
ss-illi the in-house strung programs in auqtwous and 
isotopic genclicinislry, lectomcs, and Iminolugy. 

Please submit a Icitcr of apnlicalion and attach n 
curriculum vitae, siaieineni of research and teach- 
ing interests, a list nr publications -md die names of 
three io five references hy Maich 15. 1984 to: Siibir 
Banc rice, Depart mem of Geology and Geophysics, 
Sin Pillibury Drive. S.K, University nf Minnesota, 
Minneapolis, M N 55453. 

The University of Minnesota is an equal employ¬ 
ment (.ppoiiiiniiv/afTimiaiive at lion employer and 
encourages applications from qualified women .ind 
minorities. 


Marine Geology and GeophyilctfUnlversily of 
Washington. The .School of Oceanography is 
seeking candidates for a position as Research Assist- 


seeking candidates for a position as Research Assist¬ 
ant PrutcAsur. but applications at a mure senior level 
will be considered. Preference will be uiveii tu a ran- 


Hnliruii) of Kentucky, I lir Ur pan mem uf 
'♦•gi inv)»es applNjiHwis hit i»uleiimc Ira. k land, 
it yxivihisi« Atr*i i.t tprsMliutHininr. I) l>oitdkS! 
W». .'iVllUlUlJlnr lolllilk Rr»lu«v with vniw rni- 
plcaif .*t xv.k twtinuir. g»«.jilisti*«, gomaihcnuiu s 


r...V ‘vuiHiiuii c.niter 

i-'i i Inks tanijim nn top of .Smith 

Vildiiirar languluir LjUirdlurs in the- Magdalena 
Mnununiv lit lemul New Mexicn. 17 miles* south- 


cl pcti'ifKimv «<-s>b*v II is aiviwiiMtcil tlul both no- 
wxv.1 N41 hr filled ai I In- Ii sel "I Avon am P»,J r s- 
W'l Imu a|nriK Kiu-irs f..( a int,is- M-Iiku urnofl will f*- 
Hmixleicd IkgicTol.lli It Hiniuiird 

IV UKp**r>jv-i'i aw atilt KS. M3 anil Plilf de- 


IV lkt|KC*ruwin ana lift HV MV anil fid) de- 
gice» 1V iuuii.( uul, and ubn ilrpeudt nn 
■W“l* f *'*•* I ’spr i w*w c—t-iihcr imtiniiul nr 

a*.vxK*.. 

I^Mrtsd apjJ-a 1 ,wi sh>Hibl indwtr a fuH rurrw 
■*nm ixiw.a Mod-nwni »l infrm u carding rrwanfi 

*4’ll? 'u Crr aV M * 1 Shlrewd ] 

EL iL: Seal ih CotantH- 

BsXxnwi llall. Bmkti Jtt. l onrrtav nf.Ke™ 

k V ‘“5U6-41056. i6W> 257-6222. 

ilkrlMriMs "fhnttuckv nanaPbrnathe 
b^«dcs | curpp T xK t uqi,y * 


jhjirtui .1 „ T , electronic 
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Office. Brawn Hall. Socorro, nm 8780U ” ; 

Ao equal op^qjuinlj^afBpnaUvc action empfm-- 
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Postdoctoral Position/Atmospheric Chemistry, 

A nosidnctund pnsiiiun is iismlulile for ;t person 
with a Hh.l). degree in (lic-inislry (piefcrrablv ana¬ 
lytical or physical) or micioincicnrulogy. The posi¬ 
tion involves (he iiic.isurcincni of aimdsphcric acid¬ 
ity and the dry tleousiliun of trace gases from low¬ 
ers and ait ci all. llir successful applicant will be 
expected lo travel in a variety uf field sites and to 
perform dic-mical analyses using inn chromatogra¬ 
phy, A facility with computer programming, the 
fabrication of research equipment, mid careful 
chemical cimiamirmtinii-contrul would all he useful. 

This is a two-year lull-time position, with an an¬ 
nual sahu v of $15,001) during llie lirst year, to begin 
in die siuiiniei uf IilH-i. Interested persons should 
send a resume, names and phone numbers of three 
references, a statement nl i escarch interests, and 
any reprinis io Barry Hucljcn, Department of 
Chemistry. Colorado College, Culomdo Springs, CO 
80903. 

Colorado College is ail equal opportunity employ- 


Frogram Manager/Air-Sea Interaction. NASA 

ili-.l•lt|ll.lrlCRk , thr.uik l’toccsscs Hraixh is M-ekiug 
La mil'Liles Im planning, developing and imple¬ 
menting a si ieiuifiL research program iilili/ing satH- 
liic tcrlniifiiies in die genei.d area <>l air-M-.i inlcr.it - 
lion. Spiv ilu .ills iiu. I iiili'd iv ihe use id saicjliic 
Mjlli-i«iii'Hi s in ■ li.iraciei ire die surface wind field, 
and tlx- filesi nl Mirf.ire winds mi iippcr-occau i in • 
rents. (Jii.dili(alinii> intliule 1) jbilitv to umimuni- 
iall-dictlivrlv, 2) ikninnsii.iied experieiite in oiii- 
diuiiug uiigin.il n-uauli. 3) ]>ini>r.iiii iiianagciiK-iii 


Bureau of Mineral Resource!, Geology le Geo¬ 
physics; Research Scicntisl/Senlor Research Scien- 
tlau, Marine Geophyalciata. The Division of Ma¬ 
rine Geosciences ami Pctrulcuiii Geology in ihe 
Australian Bureau nf Minciai Resources, Canberra, 
has vacancies for Marine geophysicists (3 positions). 

The principal research aims of the Marine Divi¬ 
sion are to define die regional geological frame¬ 


work, petroleum prospectivity and evolution of the 
sedimentary basins nf Austialia's extensive condnen- 


experkiHr. and -h knowledge ul plivvieal .xeaiuig- 
i iiplis. US I «it It salat V ranges I ruin 5-11.277 m 
$li3.l la, iiiiniiieiisiiTdii- vs nil exiK-rieiiLe/eiliiLaiiun. 


tui Im iIil-i iiiluiiii.iii.il> ri-g.iuliiig rriiiiircmeiiis 
and apjilhalHiii jii.iKslurvv write io aildicvs beluss 
in ]i|i.mi- L l f)2-7.r'.-3l'.87. Fuimal applisaliuns iimsi 
lie leseiscrl In Mas IDM-I. 

NASA ili-ailiiiMricrs. (aide Kill 1 . Washington. D.C. 
ailalfi. 

All L-i|ii.il iip|kcTiiiiiiis einpliiver. 


Immediate Openings for M.S. and Ph.D. Graduate 
Research Asslatantsbips/Laboralory For Atmo¬ 
spheric Research, College of Engineering, Wash¬ 


ington Stale University. Current research in¬ 
cludes measurements or livdroxyl radical concentra¬ 
tions; biogenic sulfur and hyduxarbon emission 
tales: gluUd chcmirnl cunccritRUiuii in remote loca- 
liiniv. nivesiigaiiiinsiif uiniosphcrir Irmispurt in 


ciniiplcx viirruuiidings; studies of polluiani-vegcia- 
liuii HileRHlHins. Wnte Mr. Bob Koppe. Lalwraimy 
foi Alnnrspileiic Research. Wasliiiiglun State Uni-' 


mi iviniovplici ic Kcsearcli. Washington Slate Uni¬ 
versity, I'limnnn, WA fldllil. 

WSU is an equal iqipitrliinily/affirnulivc action 
eiiiplosei. 


Colgate University. The licpamnciil of Geulugv 
at (ailgatc University diiticip.itcs .me ur mure uiicii- 
iiius in die leaching faculty I regaining in the Fall of 
1981. These openings may include a lull-time ap- 
jmintment icncwable fur a maxinuini of three years 


al llie assistant professor level (Pli.D. rcquiiccl). A 
second pnsiiiun at the iiisirnctor level ss-nuld involve 


secuiiil pcstiiiiii at the nisiriictiir level ss-nukl involve 
primarily l.dmratury leaching. One position must be 
tilled hv a i.indidaic capable uf teaching undergrad- 


inable of leaching undergrad¬ 
uate ixcanugr.iphy ainl/or pliysk.il geology. Areas 
uf fiittlicr expertise are presently less restricted and 
(.until include any of ihe following disciplines: Eco¬ 
nomic Ccologv, Engineering Geology, Geomnrphol- 
ogy. Glacial Geology, Hydmgeolugy. or Marine Ge- 
ulugs. 

Applicants should submit resume and the names 
nf addresses of three references to Dr. Bruce Scl- 
leck. f)c|urmtent of Geology . Golgnte Univcnitv, 
Hainilluii. NV 13346. Closing dale Tor applications 
is March 13. 1984. 

Colgate University is an cqual-opporiunily/alfir- 
inaiivc-aciion cmpkiyer and especially invites appli¬ 
cations Irnm women and minorities. 


Groundwater Hydrologist. Fulltime positiun 
Ph.D. in Civil Engineering or Gcohydrolngy with 
one io five years experience nr M.S. with eight to 


ten years experience. Dmics will consist or develop 
mg groundwater quality research ideas, seek fund- 


.on IJ - ' - — ----- —. owwn IUIHI' 

nig and complete funded project. Basic geuhvdra- 

flSir XLlltc m.tornJ _I_ tl _‘ L . 
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gic skills required with sirring emphasis on chemi¬ 
cal background. Modeling skills desirable. Applicant 

mtlll ilfitnnnamifl ..ml .....I r.. — _ r * ■ 
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must demonsiroie good oral and written conimuni- 
caiion skills, be iniercsicd in developing own ideas 
and in assisting in staff management. Snd resumes 
to: Janies P. Gibb, Head, Groundwater Section, Illi¬ 
nois State Water Survey, Box 5050, Station A. 
Champaign. ILG1H20. 217-333-0236. 

The Slate of Illinois is an aiTirmails-c aciion/equal 
opportunity employer. 


pie University or Auckland, New Zealand. A 
Research Minn ship is available in the field or Geo¬ 
thermal Reservoir Modelling for unc year with the 
prutuhitiiy of coutiualion for ;il least two further 
Vcars. Applicants should have a PhD in engineering 
or applied mathematics and some experience in r«- 
ervotr miHlelhnii n desirable, (amimcncing salary 
np in NZ$27.817 iwr annum. Further inlormatidn 
BJiailalile mini Assnuate-Professor MJ. 

(i Sullivan. pep.irtiuciiL nf ThcorcLical and Applied 
Mecli.inu.-a. University of Auckland, Private Bag, 
Auckland. New Zealand. Applications dose 31 
March 198-1, 


New Mexico Institute or Mining k Technolofy. 

New Mr xii u liivtiiiiie nl Mining ft T n Imolnov 
hai a vjiaiuy liar a |K-riiMiirni fuTl lime rcsc.ircli 
pii}«Kisi M.irkUaikins would ix- Wurknuii Cmter 

lilt New Mexuu lnliii]iiiiu. l ,,r ... 


TWO SHORT COURSES 
at 

Colorado State University 


__ ii mnes suuili- 

01 °ui|r* will uxludc die (Ipcraiiun 

‘gh'enmg meaiuring instru- 
I*" K ' AS: eit P enn,cnl wuslng lightening 
channei* t„ connect tu sensor mounted above KIVA 
Uf l,ala preparation reports and 
7 P*l*n on mulls of research m (he Kl- 

n«‘rtL^'t , ^i ^1 ^k dlnlr, “ lrali ' K,, Writing and • 

wtmLiilng with agencies spomonng resenreh at the 

Tic mhcbssTuI candldaic must hake a Ph-D. iir 
wunrdeni In phsvm or dccirkaj engineering! Can- 
,u use of elect rank 


COMPUTER MODELING FOB 
WATERSHED HYDROLOGY, June 
4-8, 1984. Course Director: J. D. Salas. 
Fee; $600.00. 


EROSIOti AND RIVER, BEHAV¬ 
IOR ANALYSIS, June 25-29, !l984 
Course Directon H. W. Sheri. Pee: 

$600,00, ■ q' j! ;! ! 


FOR INFORMATION 4^«ivfe a 
brochure describing t^e c^iitses' Iri de- 
tolt^ Hydrtiloffir ^d Water ■ 

Program, Engineering Re-|arch?0Bnter t 
j Cojoradp State UniversityJ.F^t-Qolilns, 
t Colprjid^805?3., (3Q3) 
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la I shelf and margins; further to develop nesv scien¬ 
tific concepts of basin structures and evolution or 
passive margins and also the active margins of the 
South Pacific. The main objctdvc is the stimulation 
of on-going programs of oil shore petroleum explo¬ 
ration. The Division is presently in the process of 
acquiring a research vessel and seismic processing 
centre. 

The successful candidates should he experienced 
in multichannel seismic operations, in seismic struc¬ 
tural and stratigraphic interpretation and in at least 
some aspects of geo history analysis. Associated 
experience in other fields of marine geophysics and 
petroleum would be valuable but not essential. 

Classification will be at Kcsearcli Scientist or Sen¬ 
ior Research Scientist level depending on die suc¬ 
cessful cantlidaie's uimlifualions and experience. 

Qualifications; A Ph.D. (or equivalent) in marine 
geophysics together with demons! i aied research 
ability. 


Salary: Research Scientist (RS)—$A243*H- 
SA301)38/Seniur Research Scientist (SKS) $.\310U2- 
$ A 35801 i. 


Conditions: Conditions of service include super¬ 
annuation. long service leave, four weeks annual 
leave and t emovai expenses to Canbci ra. Perma¬ 
nent appnininieni is available to persons who are 
Australian citizens. A term engagement will be con- 


Australian citizens. A term engagement will be con¬ 
sidered for persons mil meeting this criterion. 

Canberra, the national capital, is located approxi¬ 
mately 281) kin suitiliwesi ol Sydney ami lias excel¬ 
lent ediic.il iuti.il, r it real ion a I and spurting facilities. 

Ajiplic.ilinns together with full iM;rson.il and pru- 
Icmaiia) details and die names of at least three ref¬ 
erees should lx- sent to: 

The Director 

Bureau of Mineral Resources 
GHO Box 378 
Canlicrra ACT 2f<01 
Australia. 

Applictions close lli March 1984. 


Research Posillon/Department or Oceanography, 
University of Bridah Columbia. Recent Ph.D. 
with cxtici ience in statistical methods and geophysi¬ 
cal fluid dynamics sought to participate in die analy¬ 
sis and iiiicrurcintinn ni data from an array uf 
cydesoitdcs (profiling current meter, CTD systems) 
and Lurrem meters hi the Strait o( Gcoigia. The 
candidate should also have the potential of model¬ 
ling the tiliacrvarious in terms of the non-linear low 
frequency motion ol a stratified fluid of variable 
demil. The position is available as or 1 November, 
I9B4, for a (luration of one year and may be re¬ 
newed for a second year; it will Ih? filled hi postdoc¬ 
toral lea $211,70(1) or research associate (tip to ta 
$27,000) level according to the candidate's experi¬ 
ence. In accordance with Canadian immigration re- 


quiremems. priority will lie given lo Canadian citi¬ 
zens and pet iiiflueiii residents of Cuuatla. Resumes 
ami three letters of reference should be sent I July 
11)84 in Dr. S. Pond, Dept, ol Oceanography, 6270 
Jniversiiy Blvtl., Vancouver. B.C., C'nnaila VG1 


University 

1W5. 


Planetary Gcologlal/Geophysiciali Jet Propulsion, 
Laboratory, Earth it Space Sclcncea Division. The 


Planetary and Oceanography Section anticipates the 
availability of nnc nr two lulhiinc. staff scientist re* 


availabilitv of nnc nr two lulhiinc. staff scientist re* 
search positions in the areas of planeinry gcolog) 
anti gcopliysics. The rank of appointment iv °l Jc p- 
but appficanis should he bevonci the postdortornl 
level with a demonstrated rccortl of cX|H:iiise and 
accomplishments in independent research and pub¬ 
lication. We welcome applicants with interest in 
structural geology and gcophvsics as applied to the 
study of solid-bony planets arid natural satellites 
with emphasis on deter mil ting surface properties 
and processes on planetary objects using ground- 


arid processes on planetary objects using ground- 
base and spacecraft remote sensing data and appli¬ 
cable theoretical and cxperiincniaflcdiniquos. Ap¬ 
plicants should send letter mu lining their experi¬ 


ence, pinfcssinnal goals, resume, and copies of 

E crtincm publications to: Dr. William R. Ward, 
lanagvr. Planetology and Oceanography Seem 


Research Position in Space Plasma and Auroral 
Phyaica. Two research positions at the level of ay ■ 
sistant or associate research sdentisLs are avjillable_in , 
the Department of Physics & Astronomy at In* j'S'Ii® 4 .-' 
versity of Iowa for qualified candidates with n ?»S5 
degree and experience in space plasmas and/or w* ,'Ato 
roral physics. Present research in space plaarnfl 
physics emphasizes nnhlysis and interpretation ol.,. 
ohservatioiis of magnetospheric plasmas using ^ 
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Postdoctoral PoaIlionAJniversity of Washington, 
Research Associate (pusidocmral) with kick- 
ground in physical oceanography or atinospheric 
sciences and imci esis in dynamical aspects of cli¬ 
mate variability. Term of appointment: one (I) sear, 
renewable for a second year subject in the approval 
of the Council. Closing dale: March 15. 1984. Semi 
curriculum vitae and a list of four 14) references m 
Director. jlSAO. e tu Deptirtiuciit oi Atmuspheric 
Sciences, AK-40, University of Wasiiingitin, Seattle. 
WA 98195. 

An equal opjiortunity/aflimiaive octiun ctnpluv- 
er. 

Assistant Professor. The Coastal Studies liisiicuic 
of Louisiana State University. Baiun Rouge, is invil- 
jng applications fen a lacultv position in Plivsical 
Oceanography. Candidate should have experience 
in the theoretical, iutmcric.il, or Dhor.iiury studies 
of the dynamics of marginal seas, straights, shelves, 
etc., anti candidates should plan on developing an 
externally funded rcserarch pi i.grain widt emphasis 
on. Inn not restricted in the above area. Send curric¬ 
ulum vitae, research interests and a list of refer¬ 
ences to: Stephen P. Murray, Coastal Studies Insti¬ 
tute, LSU ■ Baton Rouge, LA 7U8US or call 504-388- 
5301- 

LSU is an equal opportunity employer. 

Postdoctoral Posltion/Dalhousie University. A 
iwo-vcar position ill the Oceanography Dcpamucnl 
is available for a person interested in marine geo¬ 
physics. .Specific work involves participation in heji 
flow studies actoss Lite margins of eastern Canada 
but broader opportunities also exist fen scli'-nioLiv.u- 
cd projects within the University or at lied turd In¬ 
stitute of Oceanography. A Ph.D. in geophysics and 
desit e to work 1 -2 ntiWvr al sea arc required. Expe¬ 
rience with heal [low liciplul but not essential. Send 
C. V. ami names of two references ire Dr. K. E. 
Lumlcu. Dent, ol Oceaitogtaiiliy. Dalhuiisie Univer¬ 
sity, Halifax, NS. C.m.ida, B3H 4J l. 


Physical Occanography/Skidaway Institute of 
Oceanography. A physical ocranugraplicr with a 
Pli.n. isbetng suiiglu tn conduct research mi the 
cuiuincnial shell. Preference will be given candi¬ 
dates with experiisc in ihenretical physical ocean, ic- 
raphy arid w ho are interested in simh mg and inoil- 
ciring ocean-esiiuuiiie exchange pmcessL-s am Pur 
continental shelf circulation. Such studies will c<nn- 

t ilcmcm and guide ex peri mental programs prucni- 
V being conducted at the institute. 'Inc srlccicd ap¬ 
plicant will lie appointed at a level anil salat y com¬ 
mensurate with experience. 

Interested persons arc encouraged in submit a 
resume, the names of three individuals wliu tan be 
contacted lor reference purposes and a concise 
statement nf research interests to: l)r. Jackson O. 
Blanton. (912)35G-2-157. Skidaway Institute of 
Oceanography. P.O. Box 13087. Savannah. GA 
31416 before the deadline uf March 30, 1984. 

The Skidaway Institute of Oceanography is an 
equal oppoi itinily/affirotative action employer. 


Research Associates. The Department ul Earth 
and Space Sciences at SUNY Stony Brook invites 
applications for a Kcsearcli Associate position. Can¬ 
didates should be experienced in aiirificatiiin nl 
Electron Mictuprolx? mid Analytical electron Micro¬ 
scope techniques in gnitogic materials. The Itcpari- 
mcni lias a I F.OL 2i)(u.!. Fleet ran Micmscupe with 
EDS .md will lie pmclidsitig a new Kk-ctrcni Probe- ill 
1984. flutics will include equipment uiaiiilL-iiJiici*. 
instniciion of graduate students on equipment use 
and research IxjiIi independent anil ill (tinjuiiciii.n 
with facility. Familiarity with computers and fortran 
progrjntnuitg required. A Pill) is preferred. .Sal.trv 
ts negotiable, but we anticipate a range of S18-2SK. 

Send letter of ap|iliraiion, lestunc- and names and 
addresses of three references by Match 31. I9X| m: 
Dr. Steven Bohlen. Ilepaiinieiti uf E.irth and Space 
Sciences, SUNY Stuns Brook, NY 117U-I. 

SUNY Sinus Brunt is tin equal np|K.i luiiiis'.ilfir- 
mative .uiiun eiupimcr. ,\K# 7-81. 


Air Fane Gcopliysics laboratory Geophysics 
Scholar Program (198-1-1985). I lie Air Firm- 
Genuliysics r.il..iiaiiits f.AHil.) .usd J lir .S.miheast- 
eitiicnier lor fk-rtrii.il Etiuiiiivimg Filiit.iiii.il 
tSGFkE)aniioiiiHL- lh.ii .ijiplnaiioos art- inviu-tl lot 
research a pin .it u me tits dimiig die ItlHl-lIW.'i year 
in the G. oplissits Scholitr Program. 1 Ins piugiani 
pri.iidr.H rcsc-.irrli .i|i|i.iilcitliiicx nl I■ ■ !■» 12 uioutlis 
iliiraiiun lor srk> nd F.uumeets ami Suc-iitisis i» 

]K-tfmm tesi-arilt in ri-sirleiici' ,il die AH>I.. flans 
emu AFB. near Busicui. M.issachusells. .Sibnlaix will 
lie st-lrrii-il inirit.itill frriiti sin h fields as t Il-i.iiIiss- 
ics. Aiinuspiierii i'livsiis. Meinunlngv. l.m liiic-mis- 
trv, Apjdied Scieme. Mailietiuiiial .Mmfi ling using 
(Uanpuierx, and f.iiginc-ciiiig 
To Ik- c-ligilde. candid,lies itiiisi hast- a Pit.I), ci 
c«|iiis.iji'iil expcruiitc in an ■i]inr.ipri.ilt- Icthniul 
lic-M. Suiiic- apiiiiiiiimeiits in,is lie cuiiiirined prior 
tu August I'JHl so earls ;ip|ilii'aiL.nis art-i-uuiur' 
aged. All qiiaiilteii aiqilicums will teceiyc lonsiili-r- 
■ii ti in willtiiiil reuni'11*» race, color, religion, sex. nr 
national origin. Application Deadline for hcpti-ntlter 
Appitiiilnieiils; Angnsi I, 198-1. Fur further in for¬ 
mation and application I or ms ruin an: SCEEF.. 1101 
Massjcluiseiis Aseniic, St. Ghiutl, FI. 327li9 Tele- 
phmie: |3l).'o 892-1.1-Hi. 

SUEEF. siippnits Fqii.tl ()pp'>r i in lily/AHirm.it ivc 
Act inn. 


PUSITIONS WANTED 

Mineralogist Geochemist. 31. Dipl. Pit IL. Ger¬ 
man, US |H-r 11 i.uiciil-ri-Htdei 11 . visa f.tinar liinp.m. 
igneous imks) .uul ter resit nil. (tciltiiieiiiaiii.il. mc-i.i- 
morphitus tucks) |ietnigr.i]iliii.il geixlieiiiiiat'gri.- 
chrutiitUigs, iirru.l an.ilytic.il c\|>c-riL-iuc (irnhides 
MS. 1NAA). irtc.irch experience in US, English' 
French, ijiic-itl. mqiresstse piilJicalioii rei uni. seeks 
eni|itii>iiii-ni m resraicli. iiuliisiis nr publishing bus¬ 
iness, tin gcugi upiii. al rest tit iimis. Please umiini: 

Dr. Keiunilil, Insi. I. Mim rafitgs, Ourntssir. 2-1. D- 
■Mill) Milnsn-i, f KG 


STUDENT OPPORTUNITIES 

Opportunity for Graduate Study in Igncaul Petrol- 
op y (Isotope Geochemistry—Sou I hern Methodist 
university- The DL-p.iMtiic-ni ul Gculuuii-.il Sticnces 
at Southern Mclhmlisi Uni versity in Dallas, Texas 
seeks iniist.iinling iiniiviililal' inieieslai ill a PhD 
program in igneous petrology .ilidW iMiiope ge>>- 
i hemislrv. 'i he suicrsslul apjiln.iiu slum hi line >i 
strong fun kgrimrid in grolugy. clic-iuisit y. and inalli- 
eiiiriius ami an iuteusi in vuicaiib: |Hmesses. Kc- 
seurch will inv.ilvc |Kiilici|Mlioii in a lield-orionled 
ic ii nkitzii hI, gemhciuiial. .nnj isuli.tiii stud) uf l^ttc 
'^i n i/on volra ni sin ill the C'.hilc.in Andes, fur lur- 
ilicr ik-tiiils anil applicutiims please mni.iti ritiier: 

Dr. K. V Harmon (211) <'.92-31)75 
or 

l)r. M. A. I)iing:m (21 II 692-2752 

Deii.oimci it ul t iculngii.il Scit-urcs 
SimdLcrn Mnliuilisl Lfiiistrsiiy 
Dallas, 'fexas 75275. 


Siam University or New York at Buffalo/Assistant- 
shin Opportunities- The Department ul tjccdugi- 
ca] Sciences invites gradualc appliranis fur Fail 
1984. Gr.iiliiaic/Tcaching asiisiantships oiler a sti¬ 
pend up in $35QO.UO fur 10 mouths, plus tuition 
waiver. Special assisiatitslii|>s in geophysics. 
geucliciinsiry-ininL-raliigy, and glariulugv carrying a 
Tn-mmiih stipend uf $7211(1.(10 filiis luilmn waiver 
arc available. Additional summer sup|H.ui is possi¬ 
ble. Apiiliialinnscdn be obtained from ilu.- Depart- 
mem of (k-sili.gicai Stieurcs, 42-H) Ridge l.ca. Am* 
hern. NY 14226. 71 (i-831-3951. Diadime fin re¬ 
ceipt of .ill materials is Maich .111. 198-1. 

llie State University >il New Ymk at Uni lain is an 
affirmative a< liim'ccniaL ■■p|i<ntiiiiiu enipluyeT .mil 
invites iiimlittmnns from iiiiiinrii) ami women can¬ 
didates. No ]»erv>n in whatever relation with 
SUNYAH shall fie subject to drii r iniiuaiimi «n ihe 
liasii of age, ccilor, nanoii.il origin, race, religion, or 
sex. 



1983 Bucher Medal 



John W. Handin 

Citation 

It is hard lo think of any presentation of an 
award more pleasurable to give or more de¬ 
serving of receipt. John Handin, this year’s 
Walter H. Bucher Medalist, has been one of 
the most distinguished scientists in die 
Bucher tradition. John's research has been 
devoted to the application of mechanics to 
the understanding of the deformation of the 
earth's crust. He is the preeminent leader in 
experimental studies or rock deformation. 
Along with King Hubbert he put together the 
superb group or tectonophysicists at Shell's 
research labs in the 1950's and early 1960's. 


Since then. Texas A&M's iniislnmliug (Tiller 
lor Tcciimnpliysics, which originated with 
Handin. grew to its present excellence under 
his leadership. 

Handin set veil in the U.S. Army in the at- 
tillery following graduation It uni the Univer¬ 
sity of ('.aliloniia. I.us Angeles (I'GLAri in 
1942. Alter the war lie went on l«» gel liis 
Mnsteis and Hh.l). dcgiees at UGI.A. His dis¬ 
sertation was on claslii setlinicniai v pHxesses 
bm. in a poMd'iuoral appninliuc-iii wiilt Da¬ 
vid Giiggs. who had just at lived at IT .LA, 
jolni tunieil liis .mention m ex|ieriiueuiatioii 
on the ileloriualii.il ol locks iiiiiler cmiiiiiing 
pressure, just as Hinhei turned l«» models m 
explain some large letluiik enigmas. Hamlin 
jK'ifottiled experiineiits which have elcg.iiuh 
demonstrated lire- mechanical principles im- 
dc-rlving lieltl oliservatioiis ol ihn lilitv and 
faulting ol tucks. 

Tlie classic sel uf papers cm Vule Marble hv 
Griggs, Turner, Maniiin. and Borg let! to the 
first prcdiLlhins ol c.iliile lalifc. liv Hamlin 
and litiggs based mi llie tlelui illation tire-cli.i- 
nistns of calcite. This body uf work provided 
much of the basis lot the next 3 decades ol 
experimental studies of the plastic deforma¬ 
tion of rocks. His Geological Society uf Amer¬ 
ica memoir. Rock Dtfonuahon. with D. T. 
Griggs, was licit with new directions fur re¬ 
search in the subject. 

Haiidin's 1963 paper with colleagues 
Hager, Friedman, and Feather on the effect 
of fluid pressure on die fracture strength of 
sedimentary rocks was a milestone. Following 
Hubberi's and Rubey's theoretical argument, 
their experiments were such a clear and deci¬ 
sive demonstration of the effect, predicted by 
Hubbert and Riibev that their hypothesis was 
essentially proven. 

John Handin lias had an influence on his 
field disproportionate to his distinguished 
published work. For those of its fortunate 
enough to have worked with him, John has 
been die very model of a scientist. Integrity, 
commitment to exacting measurements and 
critical judgment of one’s own ideas, the sine 
qua non of science, are a Handin specialty. 


MiirriivcT. liis papers ate .iincmg the must lu¬ 
cid and KiiHhc- in out held. Jnlm lists a de¬ 
lightful knack fin' saving a gic-.tl ileal in a lew 
wcU-rlKiM.il winds. All tlic-st- virtues won hi lit- 
quiic iinlicarjlilc- il il weivn'l Iur the I act that 
[iiiin ilaiiiHn is one- id the kindc-M im'iilurs 
ami waimesi friends tli.it tan lie I'm uul. 

'i lie Wiiltei 11. Bucher Mnlal is given fur 
llaiiiliii's striking ami pmlmind scientilu a*- 
coiiiplisliim-iils. Speaking Iur Iris col if agues 
and Im tiler Undents, Ins gutnl Itivuds. tins 
awatcl is richly deseivetl lot ilt.it and lot 
iniicli mme. (hit «ii-rtce. die insiumimis lie 
has set veil, liis suulenis and tullc-iigitc-s— 
wli.iievi-r Jtilm Mamliii has nun lied is heller 
Iur liismiit.iii. 

IV.itis K.ilc-igh 

AfCefihutrr 

Wallet IViiclier helped my s.iteei hmg lie* 
fore I met him. liis classii treatise, [tifunnu- 
ii, .i, „/ tl„ i.i if't- eMited a genet at ion »d 

teadeis and i-mglit it mire Ii -ilu reii lint ineic-ls 
liic iaels ol iiatiue Iml also die inductive 
methods nl uatur.il llistury that every geolo¬ 
gist iimsi learn above all. Kecentls l errs Eu- 

? elder kindly found me a copy nf tlt.ii utice- 
amotis book. It must once have belonged in 
llie great Charles SchiH hert. lor inside is 
pasted a letter written him hv young Bucher 
out of gratitude for oil mu rage mem uf pio¬ 
neering work. When my friend and mentor. 
David Griggs, accepted this award a decade 
ago, he said of Bucher, "in me, as in his oilier 
disciples, he created the feeling dial mv 
thoughts were of great import to his under¬ 
standing of the world." Grigg s Uilhnren be¬ 
came likewise devoted to him. and we still en¬ 
joy a very special kinship. In wonderful suc¬ 
cession is : e leant and knowledge grows. I 
reckon professional life's dearest prize is the 
respect of one's peers, but teachers are 
uniquely rewarded hy the achievements or 
their students. 

I am reminded nf a quieter lime during 
the lfiaO’s when our Union’s entire member¬ 
ship could comfortably convene in the Na¬ 


tional Ai ncli-inyT >mall looms on CTuistimiion 
Avenue, .mil young m ii-iili*ls lould het-ly 
mingle with the Hilly gieat. But hindsight <>! 
the gnud < ild days also tevi-als lit.it the tools 
ol mu' it tide wen- I'ltide, re-si-.in h funding ol 
the gciisi iencev was pitiliillv small, .inti our 
liny hand was met whelmed l»v a lt«»s| ol cli.il- 
Itiigiiig ]»nihli*iiis—■si mie mih just Mining, 
like pieseivaiioit ol'a healths t nviroium-iii 
and ileph-iiun "I uatiii .il re-si.m< es Hie elec - 
l hi mis ievolution has given us high-speed 
digital ii.iiipiileis and lugli-ii-sulnii- m uimiii- 

[iieiil.ili <hi Niimeiii.il im.ileling has I.mie a 

pcivvet 1 ill tool lot Ic-sllllg hv | ml I !«■«■» \d 
values in cI.n.i processing have n-nih ievl die 
nveihiiiden all Inn itaiisp.iieni I-sen verv 
slow crustal ileloiiii.iiioiis ,ne iiH-.isiit.ilik* in 
Teal little As tin- ih.iin.ilic glowth *»l uni 
lT iioii .mi sis, iic-vi-i ha« .im iern e l«eeii 
linnt- sigiiuiiiv. Its Inline should he aril 
hrighin—d milv tivili/ati-in i.ui 'Uisivc. 

Avail e\jM-riiueni.iJisi. j am espeit.illv 
]ile.ised I>v tin* ti.iiuo In i .him- l.il» *t au»iv 
work on Inis ol lilt* i nisi is h.udlv gl.uiii>n>iis 
per i met it.(lists tiiiisi inn work jIoik. lot 
vvilhout iiicnuiiigliil appln .inuiis. usiulls lol- 
liiwing seats hehind. their data are useless. 

So. this happv imasimi owes niuili to King 
Huhljerl's advocacy ol the integrated pin- 
gram ol thcorviical. t\jieritneiii.il. and held 
research on rock clefurmaiiun tli.it has flour- 
»lied toi 3D wars, lirst ut bhell and Liter at 
Texas A&M. And so, owing not to false nunl- 
esly hut to the simple truth, l must accept 
this award on hchalf of all the exception ally 
talented collaborators who have loyally snp- 
|tnried me and been my suiunch friends in 
good times and had. 

Having spent most of the last IU years in 
academic' ad minis i radon and virtually all my 

E rufessional life in Texas, 1 ain pleased too 
v the implications that scholarship and its 
Fostering are both honorable and that reputa¬ 
ble research can lie done sonic where between 
the Fast Coast and West Coast and south of 
Chicago. 

John Handin 
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keep current 


Geophysical Year 


WITH THE AMERICAN GEOPHYSICAL UNION 


New Listings 

Match Iffi-'ii) Lectures nn Geophysical 
and Solnr Activity Indlcea, Hait-Sur-l.esse. 
Belgium. Spmisor. Inslitut D’A^rononiie Spa- 
tialc tie Belgique, tl.. Utissy and J- Lcmairc. 
Inst it ut IVAirnntinue Spatial v de Uelgitpie, S, 
avenue Citculaire. U 1 ISO Bruxelles. Bel¬ 
gium.) 

March lid-211. litternaikin.il CunierenCC 
on Ground water Quality Research. Iiiha, 
Oklo. tShatl LI unit; Uuiv. Center lor Water : 
Research. Oklahoma Suite Univ., 2115 White¬ 
hurst. Stillwater. OK 74U78; tel. 405-624- 
0095.1 . 

April 9-11 Sixth Annual Groundwater 
Heat Pump Conference, Culutubus. Ohio. 
Sponsor, National Water Well AsxAiatiun. 
(National Water Well Association, 500 W: 
Wllsbit Bridge Kd;. Worthington, Oil 430B5t 
tel. G14-K48-0355.) 

April 24-26 Fourth Annual Front Range 
Branch Hydrology Days, Fori Cbllins, Culo. 
(H. J- Mord-Sey tank. Dept, of Civil F.rigi- 

Meeiings fim/i. tin p.?0) 

























Meetings (i■»»!<. /»■■«! 


nrciifi^. .Si. Efurl Collins, CO 
WITiSS: eck :lna.|i»|.-ilW in N.V|!i.> 

A|iu] L'li-27 SiviIi Aiinii.il Texas A&M 
Ctiulvii.imii i Hru-.mli I’u^iiiin iiijk i-.hu tl 

•mi Coll it ion Tectonics; Dcfnrinaiion of Con- 
tincninl Lithosphere, Culli-jp- Si.iiimi. Tex. 
.Sf/juiw*! <i. Iiricr rnvin < fiiiiiiiMiufi on die 
l.i[ln>x[iiir’iL > . NASA, <nul the- Ouiiiiiissiun on 
Marine t .t-upi^sits of I.-Yl'SO. (li-xas A&M 
(jemlv 11,imii x t >llm\ Culkjic hl.Uimi. I X 
77H IH-M M; itl. •KKi-H r.-h 177.1 

April -1 IVnrose (itiiifcii-ncc on 

.StTiiiiiir.it Sides ,in«| IMiiini.ilinti.il f'alirici 
ol Accrtiianary Complexes. t-.iirek.i/Arcafa, 
C.ilil. S|mns(ir. (ISA. fUTuciii l.xpci ience. 
IMW Ci-mr.il Ate., Suite I 1 -!!, Hunkier, CO 
ui mfl-i 

M.*> UI 23 N'intli Conlm'iiu* cm Weather 
Modificalinn. I'.irk Gilt. I’l.ili. Spmiwir, 
Aini'in.in MctrnriiliiKii.il .Snfiutv. (Edward 
llimfin.tri. lh pi. Amins. Sii.. Coin. Si. Unit-., 
h I oil ins. co HOVJi. id. flt)S-l!l 1-8311.) 

M.t> 23 -25 Worksluip »n Precipitation 
Enhancement, l’jik Citj. L'lali. Sponsors, 
N.iltonal Hitriirt- t'limnl.itiim .uni American 
MtMiiiiiikuti ,il Solicit. (Rtnifie ttr.i1i.ini, 

Ih-pi. un'.ii>|iltvsir.i! Si mu ci. I'ni*. of C Hit- 
i.iK'i. ( fur.i^ii, a iitii 137; id. Ml2-'lli2-HI2.V 
HI34.I 

M.i> 2*>-ll| Urban Water *84—A Time 
For Rrnewa), It.ili nmuc. Mil. Sfmuvii, 

Aim-lit.m Smii-iv nl Civil Kiii>iiu-t-is W.ili-r 
Krsixini-. I'l.uiniiitf .mil M.in.iKt-iiu.-iii llivi- 
si"ii. ■ Elan-Id ll.i*. Oiliest- id Fmirumiiemal 
N» ii-iu•*. I'iilvci >iiv nl' WiMniisin .n (ircL-n 
I'll, til till ll.ll. AVI r j|3ll|; |c|. ■|||.|lij- 
UJ'ilii 


AGU Spring 
Meeting: Housing 
and Registration 


Registration 


Everyone who ailcnds the mcciing imiM 
register. Preregisuatiun received by April 20 
saves you lime and money. Tin* Ice will be io- 
fiiudcd to yon if AGU receives written in Hire 
of CHitcellation by May 7. Regisiraiiuii i.tli-s 
arc as follows: 



Preregis- 

After 


liaiHin 

April 20 

Meuiber 

$70 

SWi 

Suidciu Mcmbci-* 

$30 

s*ir. 

Retired Senior Membei** 

$30 

$45 

Noriniemlier 

$95 

3)10 

Siudeni Nuiuneniber 

$40 

$55 


"Student fee has been rolled back in 
1982 rates. 

••Age 65 or over and reuied from full-time 
emp!oyincm. 




14 ifx 


l Ik- Geophysical Year < .ih-iKlai km 

•■|i(M-«u<-rl in iIil- l>m-inl) U -r h. him;I, issiu-. 


'Ilu- I9H<| Spiing Milling of the Amcrirun 
(ii-(i|ili><ii.i| Union will lie held in Ginriiin.ili. 
G It in. May 14-lN. .ii ilu* (i*iiv(-micm-t\|insi- 
liun ('i , nu , r. Tin- Li-nu-r. Iwuied in tin- In-art 
■■1 llur < iiy. is an ideal nailing sile; a skvwalk 
Hsicm links the f'oiiiaui<>ii-M.vpositiiiii (.V il¬ 
ls* r with m.ijor (lownmwii lum-k n-si.uimnis, 
.mil simps. Ciniiiiii.iii is easily reached by 
lllire in.ijtii high ways mid die (it eater Ciii- 
dniMii Intel national Air|Mirt (unlv 15 min- 
nil's hum doiviiluwii). 


Registration for ] day is available at one lialf 
the above iaies, either in advance or at the 
meeting. Members of the American Congress 
on Surveying ami Mapping, die American 
Meteorological Society, die American Sock-tv 
of Plinlograiniiieiry, the European Genphysi- 
chI Union, and the Union Gcoflsica Mexican.! 
may register at the AGU member rates, 
if you are not a member of AGU and you 
register at the full meeting rate, the differ¬ 
ence between member (or student met niter) 
registration and nnnitiemher registration wi)J 
be applied to AGU dues will be waived if a 
completed membership application is re¬ 
ceived at AGU by July 9, 1984. 

In prercgisici. fill out die registration form, 
and return it with your payment to AGU by 
April 20. Prcregistranis should pick up their 
registration material at the registration desk 
located in die Convention-Exposition Center. 
Vuur receipt will be included with vtiur pre- 


RKTURN THIS FORM 

VVIIH PA^ MEN r TO: Meeting Rcgisiratiun 

American Geophysical Union 
-WH) Florida Avenue. N.W. 
Washington. DC 20009 

OR CALL: Toll Free 800-124-2488 or 
Meetings 202-162-MAH 


AGU 1984 SPRING MEETING 
MAY 14-18 
Cincinnati, Ohio 


REGISTRATION FORM 


pi.eask print clearly 
name FOR badge 


Deadline for Receipt of ;S > ! 
Preregistration - ’ ] 
'• • April 20 ,& 


AFFILIATION 


MAILING ADDRESS 


. _ one u «y aa 

MEMBER □ $70 a S 

STUDENT MEMBER* □ $30 n j 

RETIRED SENIOR 

MEMBER** n $30 □ $ 

NONMEMBER D $95 Q j 

STUDENT NONMEMBER □ $40 □ $ 

IS* - fces h ® ve been rolled back to 1982 rales 
65 or over and retired from full-time employment 


More than 

One 

one day 

day 

□ $70 

a $35 

□ $30 

□ $15 

a $30 

□ $15 

□ $95 

□ $47.50 

□ $40 

□ $20 


SECTION LUNCHEONS 


TELEPHONE NO. 


HOTEL 


D;»vs you plan to intend: 


Please check Ihe upproprialc boxtes) 

.y° n n Weil n Fri 

u liK i- Thu 


S".'mS liMsd »>• 

Please check appropriate bt».\: 

‘! M ™ bor AtiU n Nonmcmbor 

Member cooperating sociely: 

] ^euflsieu Mexican a 

Nonmcmbcn 

ih»u m ill be uppiied to Arju ( i.,A :r n 0n n onntember reaistra- 
NiCd(Hm is teccisrd jt 

P«rtglsiranl4 . V 1 

’"?5 W nflindrt K l g tf jj.'W l»ck«i. The repsira- ; 
««<d in ibe AGU office Kiv i^S? f cwceBrt W n «t?.:/. 

Sf 1 ; «iw in (he ApiSni'sIet.f SI"P1 

meeting. . , ” V Of Eos, and wi|l bo avail-, J 

S .£■ ii'-- ’; r 


Circle section and indicate number of tickets All 
lunches begin shortly after noon. 

-|PI“elo]ogyA'olcanology, Geochemistry, 

and Petrology, Monday, $ 9,50 ' 

- Mo“daTs 7 Sra a " d Paieoma 8 "stism, 

- Seismology, Tuesday, $5 
— Tectonophysics, Tuesday, $9.50 

' ~ dnt! r $W 0 e '" ry Rela,ionshi P s ' Wednes ' 

" Hydrology, Wednesday, $ 9,50 
” Ocean Sciences, Wednesday, $9.50 
Atmospheric Sciences, Thursday, $9 50 
-Geodesy, Thursday, $7 

Total Enclosed $_ 

Sf?5sSffBS5wr“ 


Charge to: □ American Express 
□ VISA 

. O MasterCard' 


Card Number 


.-•••-•a; 


Master Car^ Interbank.No. '■ ' v •= . -!« i ’J* . . .. j • ' 

Expiration Date -' - ' • •' : ' v : I 


. h<'iiiiipi|| nmirc Drat 

A.M. lit 4 l’.M. ; Munday thrmigli Friday, t** 
S. m MW I* ,,MV rmni 5:3f) 


Hotel Accommodntions 


llh»« kv ot .. j. arc hciiig held at the Oar 

mu I Intel Ibntnei ly StuuHi-j s) ; , m j al (hc 
Net her'land I’la/a lor those attending the 
Spring Meeting. Flic CLition ($55 single. Sfe 
double) is immediately adjacent to the Con¬ 
vention Exposition Center. The Nethcrland 
l*l.i/a (Sail single. Slid double) is approximate. 
Iv three blinks from the Center, easily accessi- 
Me be the skywalk system. 

I Intel teseiv.nions inusi be ii-u-jvcd by 
April Hi, 19.31, m be iiiuliimed. Mall the 
completed housing form directly to the hold 
of your choice. Du not write or telephone 
AGU for housing reservations. 


Scientific Sessions 


The [iingruni summary will he |mblislied in 
the Man It 27 issue nl km. The preliminary 
program with tlu- ahstiaus will he pulilUhet] 
in die April 17 issue of Em, The rinul meet, 
iug program, with prcscii tut inn times, will be 
distributed at llie- Spring Meeting. .Scientific 
sessions will he held ai the Convemum—Ex¬ 
position Cenlei. 


Exhibits 


Fxliibits o( instuimental ion eiptipmem. 
book publishers, prngiainsol govcuuncni 
agencies, and other oigani/aiious will run 
from Tuesday. May IS, to Thursday, May 17. 
fl A.M. lo 5 I'.M. dailv. 


Special Events 


An icchrcaker party mi Monday evening 
I rum 5:3i) io 7 I'.M. will he the opening social 
even! ot the meeting. 

Flic IbnuiiN (k'li'inmiv. Keu-ption, and 
President's Dinner in hoimr of the medalists, 
awardees, and Fellows will lie laid <m 
Wednesday cvi-ning, Mav 1(5. 

Complimentary relii-slmieiiis will besened 
Monday through Friday at the Center. 9:15 
to 11 A.M. and 2:311 io' l:l’» I'.M. 


Business Meetings and Section 
Luncheons 


The AGU Goumil will meet Tuesday. 
May 15. at 5:3(1 I'.M. The uumiul business 
meeting o| the Union will follow the 
Coumil Meeting. Members are welcome 
to attend. Section hiniheons will lie held 
at the Clarion Hotel; rooui locations will 
be published laiet. 1 'Ii-u.m- indicate on the 
registration form which lumheun you 
plan to aiieml and imlude payinem. 

Flie Geomagnetism and Palcomagne- 
tlsm liineheoii and the Planctoiogy/Volci- 
nology Petrology, and Geochemistry 
him la-on will lie held mi Monday, May 
J-J. 


The Seismology uiul Tectonophysics 
nchcons will he held on Tuesday, May 


III Helicons will lie held on 
15. 


The Hydrology, Occnn Sciences, and 
Solar>Planclary Relationships luncheons 
will he held on Wednesday, May 1G- 
The Atmospheric Sciences and Geode¬ 
sy luncheons will lie held mi Thursday, 
May 17. 

Refer to the regisiraiiuii form for cost. 
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AGU headquarters via telemalk 
The following Individuals can /;< 
be reached directly on Telenet:^ 


Fred Spilhaus, Exec- 
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Cynthia Bravo, Di¬ 
rector of Meetings 
and Member Pro¬ 
grams 

Judy c Holovlak, 
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cations, Public In¬ 
formation, and 
1 Marketing • 
Michael Connofly, 
Publications Coor- 
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fspilhaus/ag$ 
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AMERICAN GEOPHYSICAL UNION SPRING MEETING 
MAY 14-18, 1984 

HOUSING REGISTRATION FORM 


PLEASE CHECK 
ACCOMMODATIONS 

□ Single 

(one bed, one person) 

□ Double bed 

(one bed, two persons) 

□ Twin beds 

(two beds, two persons) 

SUITES UPON REQUEST 


Check appropriate box and mail 
this form to preferred hotel 

□ Clarion Hotel 
141 West 6th St. 

Cincinnati. OH 45202 
513-352-2100 

$55 Single/$65 Double 

□ Netherland Plaza 
35 West Fifth St. 

Cincinnati, OH 45202 
513-421-9100 

$56 Sing)e/$66 Double 


Please Note: Reservations must be received by April 16 in order to be con¬ 
firmed. All reservations received thereafter will be confirmed snbjecl lo 
availability. 


Arrival Date_ 

Departure Dale_ 

Name _ 

Address_ 


Company Name. 

Shared with _ 

Address_ 


_ AM O_ 

_AM □_ 


_Slate_ 


PM □_ 

__ PM □_ 


j City_State__Zip .. _ . 

I 

I Company Name____ 

I 

| IMPORTANT NOTE: Hotel MAY require u deposit or some other form of giuininiccil 
| arrival. If so. instructions will be on your cunlirmaiion form. 

I- 



Separates 

To Order: The order number cm he 
found ai the etui uftMtli abstract: use all 
digiis when ordering. Only papers with 
order numbetsarc available Trum AtiU. 
Cftft; S3.50 for the Jirsj ailirle and SI.OU 
fot each additional article iu the same or¬ 
der. Pay mem must accumjiaiiy order. De¬ 
posit accounts available. 

Seiitl \<>ur unlt r In: 

American Geophysical Union 
2000 Florida Avenue, \'.W. 
Washington, D.C.. 20009 


Aeronomy 

04&0 ridis, Uivh (ai Utoda 

* TV0-DIWW5I0MAL, HWR-RESOLUTIOB, HESTED-CirO KDBL 
OP THE THERMOSPHERE I. KOITRAl UJPQHSE TO AH 
ELSCTHIC FIELD “SnXE" 

T.J. ruller-tomll (NiLton«l Canctr lor Atoaipbaiic 
Xaasirch, p.o. Bo,, MOO, Bouldtr, Colorado H0307) 

A iwo-dtBanolonal, ooacod-grid aidal of th* thareo- 
ophara with high raaoluLlan In tho HorliootAl dlractloa 
hti baao davolopad u «cudy a luofcar of dyniole, 
BlartradynaBlo, and cbaolcal problaM <c high Ull- 
C<id«a. n, t nodal aolaaa thi ((no-dapoodanC maonlun, 
* u fgy, coaclnully, ind chceo-eoaiiltuoni cnpoaUioa 
oquoii^n of lha oauiral gaa aalf-cona (atanrly, vdh tha 
■••iiapilon of hydrotcicte oqullibrlun. Tha grid ott- 
uorfc (tuliti of a lovraaolutlon, holght/latltuda 
■Uca atratchlng fron the oquaeor of ona looglcuda 
•actor, up to tha polo, and dovo to tha oqiuwr lo tha 
oppoalta aactor. lobaddod u I thin thli oaah la • ayatan 
of two oaated grtda to achfoaa a lalltuda taaoloeloo of 
io to 20 ka. An Initial ataulatloa U prtuntad to 
iiluitrata the raaponaa of tha nfddia aaf «pp«r oaucral 
cnatoaiphora lo a ear row, 1 dagraa latttuda, "aplka’ 
(100 ov .-») of alaetrle fteld In tho wlcInUy of tha 
aoroeal o?»L. Tha aLulatlon eeraaiad a nuobar of 
potntu (I) Tha ngeltuda of tha dpnialc raapoeaa to 
tha nafvani loa eaavacrfoo chaoaal vet JO* grottar 
thao that roauttlng froo an Idaotiea! eiatward diannal, 
™ puraiy to tha Mrth'a ratal loo; (J) Iroadanlng of 
tha Utltudleal extant Of tha raaponaa, particularly oo 
lha o^uatorward adga ot tho chanpai, to tha narrow- 
•I.* *»"«■■ nl loa-dr am aaf Joela Mario* vet ooat 
affaettd by horliontal adwootloni (3) Horlaontal heat 
conduct loo uaa inportaor both within and oaar tha od*a 
« tha coovaetlon ehapoal; and It) In raglona wharo 
adwoetioo was walk, particularly, ar the polaward edge 
tha channel, borlrontei rUcatliy mete » aigalflcaot 
contribution to a Iroadanlng of tha raapoad, and rta- 
coua dlaaipatlon provided an additional heat sooicn. 
■thanoipherle dysaalca, neutral wind, taaptramra and 
““EMltlon, oaatad-grld) 

CMphya. Baa,, A, Paper 4A0)39 

InalruBaat, and tcthnlquea 
“nKABIWH OF PBOFIIIHG AND HOOKED COWENT KEM1BE- 
“NTB IH THE EQOATOPIAL PACIFIC 
*. Paul Fra (Lag (HOAA Pacific Kgrlne Envlrowanul 
Liooratory, 760a Sard Point Way K, Seattle, Hath tog- 
‘cn, 91115), and Erlr Firing 
Profiling currant aettr (PCHJ afainraoenla of akar- 
■“riaca equatorial, curraata are cosparad with tan- 
cyrrant aoored car rent aster Ofv'H) Bpaauraaaott. RW 
dtlrirencea baiwaca the two are', leaa than IS co a 1 
Shea PCH naaaarawaLa are rafereoted to 300 to J0D H. 
•h laai than la cm a' 1 when cooaldered aa ralitiva 
«loclty. The la^k of ah abaoibu refetence iwnl «■ 
**P caatrlbutor to differWei la treaeport pet-, 

nnlt width. 

’• Qtaphya. Baa., C, Papnr AC0200 


Mineralogy, Petrology, 
and Crystal Chemistry 

•lift i.'ryatdl il«. -olsir > 

BhKItAL >XFKU 'lASf-tCMItit, IJd’A 

REuiLlIH 

1. C, Burns rlk-paric.-i.c .■( Enrtli, Aln.,aph.n l<, and 
l-lanriorr Sclnnrpi, Ilmiach-iHOtta InKtt.itc nf 
Uchn-lnt,, Cnsrldi>>. MA-KII41 and H. u. u.ar 

The 'lrln;l|nn nl Jfppm InMi- jf 

f.-rrlc Irn.i in i -wnuirllr Krnnn flail t |>ill IhralM al 
an furh-ltr >f li.'H alo pr-npir-l ,i t.-iiini-tor 

■peclral study ->f prlatln,. ^-■■•rald'iireon glaa-i spSnruloi 
rarnf.iflr hand -p It* sj I run r.y.llih a up In I'i'•!'■. in 
i>** I'-m more HelrctpJ fu iMi J-jnar rnplr, or In a 
aynthetfr gr.-rn Rlaaa aln-ilmi r-i-illlbratr.f nt 
l|jj > lr.-IS Mn, * ip^nal Inn that |hw #:ree,i dale 

In r-.'t 15126 fnrnRl .jnlnr cAikdllluii nl corrc9p-^nJln^Lv 
l»ii o>yarn luparll Ua. Thu Huaubiuer »[.o--trx lullctrl 

lh« pr^oanen of allvlnu crviltlllM In llie l-jnii 

pn*rald-Rrbon plana aphsrnlea, heaauruaorita ol 
hu>,ganwGuB and part] ally davit rifled Ktntlietle ■.) 11 <-«tu 
dlaiaan ravonled mat slHnllleani chaudoa -if 

could Inal Ian tAvlrona«nt about Fr** louq In tho alaan 
atiuclura occur during ciyatalllxailon of oltvloo 
•.-rjraiala Iran lha mlr, (Hosab.uor apsetra. glani 
alaau. ISb2b}. 

I.Rl-v-... h. I.tpor JB'.nlH 

4260 Poraqenci<5, pelroirdphy and fclrogcrt'.I', 

PfTMLO&T ©r 70 VIA PHIFK SEA-»l«IS 

p. Ddtllk (Dopartntnl of Earth and Planetdrr 5. Un<oi. 

Udihlnqun Unirertltr, U. lojl6, Vo. Slll'U. >"•! 

[>. VdOlft (Oepdrln«nl of C.eolr.q,, dtorqla Slato 
Unlverj 11/, Atlanta, (|. 70101) 

Tnfnt/.tko young '.ea-.uunIs nCJf tfci- Edit PJtlflr P' 
coniisc predorntnantiy of O'-Hw non.il twe basalt thfnt- 
cilly idem teat to depleted HOPE. Ihlt hj.ilt is m- 
tonal I tally rare pn(nt|ivc (hen the EPP lavas and It 
supplied dtrceH* to the SCJrounls Trco the nanlln 
under the ridjc, rldtc-transfcim Inter sect tons snd 
fracturo /ones. The seariounis Also contain vsll .ol - 
iris Of diffcrcnl<ato<j b-TSdll arlti. lew l*<|« which frac¬ 
tionate- froo basal I part-nil of hl-Jh Mj* n.ilnly h v pro- 
ces-.es of fraclloml crystal' t/allnn. fosmunis also 
contain tie-noinjiivc alSall basal Is which arc enriched 
In light rjru earth, otf*.-r 1nto.-ral1h.lo (race cU-eMS 
and volatiles, as i,all as a cmplcte spretrun of trjn- 
titioi.dl tasaltsof interrodiaU ccp-asltIon. hr 
suqii.il that this SyVClnn nt prinltUt bii.ill t/|-es 
fnr-s due to n.iq -1 nl/l.i-i ilurlnqnnlT senrii]Jl Ion In 
(h<- i«q|iui of irrllli.y nf a thrnlcilly. Isutoplf )l I. 
and ptihipi inlncialnql, dl ly hMriwi.nrng-. nmtln. 

Nell lag ,.. r.t-il.l. talc s |.|dcs- at atjwt lmi MPa lr. I»e 
i'aMIHy flol.l o* I.laqlnclasr* nr p1a>|-sptlipl ard It** 
v.trnl al part lal noil m-i is Mqhlv vji uhli-- * ■■ I a - 
lively Inn to prodjr.o .iflaiic f-itiils .m-l r,*la(l»clv 
hlqh in |..o-jjcc tnr* thoioMtlc WllrR. All ha-all I, 
hd-evur, are in ot jhlv hybrids inodu. <-.l tiy r.lclnq in 
(he i-eitivi of rwll sejri g.ilii.n. Tr,* their *1 mi n-th- 
anlc.il rt| 1 re which rr'-ialts In lh? .'*.|—.1 t |1 vlT-. 1 I..- uh- 
••ervod on .c-wn-l scinlunls Is v-vfd.'Rtf, .1 f-.0 f .it 

very Slow \(-roddli"l rld-H-i hut not l-elo-r fJSl-S| i t ldir-1 

■ IJqt-S. Uun-,1 rId-ae cr. -l srgvr.lv an.I ... 

(se.i-ouni mUar.lTij tlvjs ethlMl a rsn-w nf Ihuro- 
chrolcal duracltri-.tks rf-ich differ raried'v tier-. 

phrWMlfpAt UVinol>fr, '-r.l'O-jnJI, 

cfir-lcil .ini lyse*., r,nllv Cl.i-ilStrvl. 

J. r.e.jphva. Nun.. B. r.ipcr .f/)liA 


Oceanography 


Electromagnetics 

0771 Ronoto Saonlng 

KIHuTL UN3II.G Or WEATHER AND ElIHATE PAPA-CrEKj HW 
HIRj:/HSU ON TIRO] II 

J. dutiklnd (Ooddard Laboratory for A(c**pharl« 

Scicnraa, Code 911, Coddard Space flight Ceniar. 
Craanbtlt. Maryland, iOWI. J. P-oianffal-i, 0. Peutar, 
and H. T. ChaMn* 

At the Goddard laboratory for Aleaapharlc Science* 

(GLA91 v* hava davelopad a phyilcally bated *41(11110 
tewparalur* aoundlng retrieval nyttea. Involving ihe 
llsullaneou* aoiIeaU of H1KJJ and Its 1/ eccrndl-rg dara. 
for detarolnlng ataoipharle and aurlace condlllun* 
jhlth ara corc* 1 *l*ot with tha obiarvad radiance*. In 
addition to daieralniiui icrural* atcoipharlc taorera- 
lura profllaa av«n In Lha preience el cloud cvp tallna¬ 
tion, rhe ayotan provide, glob j) earloaraa o] da/ and 
night *»» or land aurfaca teoparaiuraa, anm and Ire 
cover, and parameter* related to cloud cover. The 
tnvane radiative tienafer equation approach to lha 
oultl-apactial aoalyala of tha data, and details of 
Ua laplepenieclen, tin deecrIM. Ice, »o«w, aod 
claud (Uldi d«lived for January 1979 ara cauLsieot 
with olhar aeaearea of alallar paraxatwrs obtained 
l,om AVHM and SUMS. Monthly a»an «aa-aurf«c* trs- 
paraturi Held* agrea with thou derived froa ahlp 
,nl bu of aaaauiWBte to ,S*C. 

J. Gaophya. Baa.. D, Paper 4B0IM 

Exploration Geophysics 

J4]d Satanic Method* 

RKPLt TO CGHHSHT ON "DETERltJNATION OP IN SITU 
ATTEND AT toil PROM POLL HAVKF0NH diMMIf LUOt." 
BY L. ENGELHARD. TH. CR0B AND F. HEUPERT 
C.H. Chang, H.N. TokaD* and K.E. 

(Earth Htaouront Lsboretw-y. Deparlaont of 
Earth, Ataospharlo and Planatary SclancaB. 
Haaaachusetta InesHuta of Tacnnoiog/. Can- 
bridge. HA 021391 •now als Hob 1.1. Rasaaroh and 
DavilophOnt Carp.. Palla«i Tf »o*-J * 

In rnolr ia ifo oo»»»o»b by Engelhard et 
•I., us agree that in principal tnal tho ipli- 
Tfal rat 1 c Slope oethod la th* sore stable 
■e mod to determine j manual I on. 
narrow band and rlngy dam, *M BPPOirAl ratio 
slop* weened t» wnatabla and 
unphyalcel raaolth. The apactral ratio pa*R 
neihod lo baiter under those -' on *‘!J‘? 
la daionatratad ay nuaartaal fMBpleg *Oh 
aralad using tha diBCrata ud.anunbwr «uon»tl«n 
ieca.nl qua. (alia nu all r ) "J K V ° J * * * C ln|,,n * 

J. Oeophya. Baa.* B. P*P« r *"9.5 

Meteorology 

rSwAwSEWfCHNI^B COMBINING 
EBB PARAMETERS PROM W J^ aE _ KT , l “ M0T£ 88HB,NG 

sssas imrrffiraa* ^ ». 
sum afssRfe— - B-ja 

Nimbus^ (HIM and NlpbuP* (BRR-9) fcacfortG htv* 

£u 

'sszssy as 

dgUMU. ERB paraai«Ur« fro* Uitij lwoi**arfii*(rtaH«iM 

tatf only be.«w*lMd into a aalanlinM^f 
■fur Uwn UliorepwdM *r* rtlmlnglhd. To 2*2 

rfMllon of • 1MW BRB dataset, cotnpsrlawu of lh* «H 
SSU kSESm with, nl 9»a»r.<lon»-'IA 

*sssi» 

aB.tfcB.^rja5a£g5 

Su- polanliil of pvovj*, Wto* 

EjNIndw-B' ERR Inilhimant W« acUwtod Uwufh 


1/11 Clrculal l.o 

VlllLl 11i »nSta-lAI|>,-|S IIF . |V(-IIA|[|-N 11 nn 
lASUdh HfHl'M, '»IA 

fhvrata fil-n/iinla, v,-i, Sirol-i.-r ((n-.tiivt- ..f 
njflciv '-cIvAiu, "nl.ersll, .if lljS‘j. filrhan.s, 
»U,»a, d-a/mi 

* ilc 11 1 is- ir.frire-i s-.ier.iil-.nl -.1 me s-i-.*»'n 
lls-f 1 n-j >ca Shelf jnl njsm m crt *n,l v/...| I r.'i 
neis-.-n-r |u7-4 iv Awvvvt I -'ll. A rr n> •ft 

,.,rf icv .iter «n u n e*’.pr.lv lr.., i>.a ■,*1 f if 

• ll-.ij •nruwg'* tnj il.-'itlir. Wis.es th- ’erir.i 

V.-i *■-. ■•bvir/a.i ...jlnt■ l.nt > Mr. i ■.» • 

..rlu-. -n-r j-t-. . -1 | 1 -s i«*.r. j ..n.-ll 

oreji. !■* r-« 1 !»i,'.vr,l • ft j. i.,nsM.-s ■.* 

inv.w .. liter, ii I ' ; .l V S S-irlucu inl|..« -.nrvjfi 

• .ii an-t utner ■utiwni Alvutiin Fdsi.-S, •'*» 

»lv'., the sn*r'» brs-J1 Inclgolni villus jlo*«i 

sij|,ir s-jre u ni, and cyrluile How In t"r 

. *-. ."vlvl .. - "i-iii -s • r 

el ii .-S lU-.j ’.** sr.«lf w*|. I-..'.!- t.||iu jf* -»iv 
i..U-r jsii-ins , Dir.-s'ir.lg ti,st ibMit<ns , ana 

• I..;s. .Is ,r su'itlq".,fj-1 1 *.. ‘trlnj Sea) 

I. 7-utphla. Pei., C, r.spur iPn;.-| 

J765 i-jrfdcw mirti. tide’. Jr.j tea levs'I 
LiVLSleWE STHC1UPE l-F (r.fRAGPi/ITf w»w£ MjTIOf.i 
P. X. Hoi.-an (College of C-<iJn>]rajihj, C-rujan Sme 
university, Ccr.allli. Oit-lon. >73311 ini A. s'. bC..«n 
(Dipt, of acedMirdE 1 -/. Cilhn-j-.lc L-nl ,erjlt,. till fa*. 
■VS, fdr./ii, B3H VI} 

Synchronous r u r, u p records t.are CvileoleJ frc-i Id 
locatlcinj spocel Irregularly o.er a 7 *r, urclcn of i 
low-slope beach. The Significant rur.up helgrl. l-greln 
def'ne -1 as the significant vertical «>curs<cn of niter 
1***1 al th* yhorwllne, *J5 typically 2 n, IO. cl tho 
IncIdtnt significant •*]<* height at thg breilfoim. 
n-.e runup spectra were dC'-iinjic-l by th* ar.crgy at \o, 
freguercles, with -J9.9; of tr.a varljr.ce lr rut tons 
■llh periods longer thin 20 seccrds. and B3» for per¬ 
iods longer inn 10 seconds. A peal between O.C-Dv- 
0.0TO Hi wi« present in all stectra. Analysis of 
this bind 5hc»rt Iff ration to be a Handing edge 
wive with wavelength between 5*10 l.-> end significant 
edge ws*e height at tha anti rede of 1.3 n, accounting 
for h»lf of Ihe local slgniricmt runup height, the 
edga wave period ais approOrulely 140 second! and 
the coda * inter in the rar.j# 1-7. An apparently 
linear sirwJ bar .as present 175 n offinore. roughly 
th* line location as the first ride of cross-ir.ore 
velocity for tha edge «J*a. NMI* the edge nsve 
could not hav* been the causa of the tar |a stardlrg 
edge wav* does Mt creite • tlr.eir bar), tr.u opposite 
nay te true, with 0 >e tar potentially providing a 
topographic resonance. As tha local head lands a« tend 
only a snail fraction of Ihe offshore distance of the 
edge wave, (hoy ire ufilHeiy to be significant re¬ 
flectors. The a Ingle rip current observed occurred 
it the edge «)v* node. 

J. Gaophya. tea.. C, Paper CCD219 

-799 Central fPolynyas) 

KATABATIC W|ND f<i»ClW UP IKE TtlM NOVA BAT WL1SYA 
David H. Breawllh (Inaclihta ol f*I«t SrodSai, Chta 
State Ualvaraliy, Calvaab-ih, -'Kilo, 41110} Ml tManla 
D> Kurts 

The Taria Bora Say palynya is a patannlal «»l*r 
feature In lh* VaaiaCn b|* 5a*. Antarctica whltb 
orcuplaa roughly 1M Va , Is I* l-)(>wd aod Main¬ 
tained by ill* coablnvJ tnlluenra at pacalatant kata¬ 
batic vtnda Mitch alvaci Bawl* foreeJ bay Ice aiaa- 
wardl. and tha Dwygalatl tea Tongue which fMVOti 
northward drilling pack tea fro* aula ring Tar,a Tuva 


tay. K*I stance ot anomalously airaop katabatic 
drafaage along chia coast It p,edictad by ParI*h"a 
|ligj) albulatlon of wtnierfatallow which ra¬ 
ve* Lu a ptindunca.l sc.nlluance of aurfaee wlnda uf- 
atnpe froa the keavta f.laciwr where aha wlnda a to 
further feeuaed hp local topography. Tha alaulattoa 
(a ttrnirgljr eupportti by ra/lvurl aeettugl or I, or •- 
dona. Average wlniafllBe atootphertc coodlIlona 
aod lea ihni topography Which control aurfaee air 
drnlnaga ara atabLa on a rllaiile tlua acala, 
therefore paralatvaL wlniertlau lilihtlc vlada 
theulJ b* an annual phinoauntn. fan her , video-, 

CuMi froa n-iLtl-year Landaal Iniga* which eon- 
alasantly whow wlndawapt, an-vw-freo areal m tha 
Woavea GLacEar- In aarked cunt rati lo typical 
Antarctic kacabntle wlnda, atrung refaliiant wlalar 
wlnda are obaorvai at aa* )ar*J iu 1) Va beyond lha 
coastal slopo btuak. Air probably detsanda Ji 
born-typo wlnda and Li likaly to ba mlgntfIcanily 
daoaor than rlia alt at ara Lmal; canduiun* ala oot 
lavurahla lor hydraulic Jinpt apparently typical of 
other katabatic regime. Tha horlronttl danilly 
dlffutanco la ulncalnaJ during alrllow acroit tba 
naaaen lea Sheet bccauae ralatlwalyr 11 tils air mas 
codification occur* chara In contrail to a I tuitions 
whara air novoi ovar an lea-ladon «*n. Obaorva- 
clona I hum auggaat that katabatic vlnJa main a In 
their IdaniIty for aoaa dtscauca •••ward of tha 
coats i qunl Uas tea trajectory calc.il at Iona Ind lea Lo 
lhat lor rupraaaotaclua gaosiraphlc <andItloo* thli 
dlitenca la on tha ardor ol tho observed palyara 
wjdth. Eattaaiad lea Irwaslng ralaa artm IV ci 
d , but wind-generatad wavou and curranta pravant 
lea frou consolidating- The blockLng nffacl of th* 
Drygalibl lea tingua la a conteqursca of lea orien¬ 
tal Ion with regard lo wealarn Boat Baa tea drift 
patlarni, lea tongue length controla potynva width. 
Abaanta of each blocking along olhar conn aaparl- 
anclng atcortg katabillc outflow partly explain* why 
■Sutler polynya* da not Iotb ih*ra- (Polyn/aa, 
boundary layer wlalflilda. lea lea). 

J. Civiphvn. Bra., C, Papnr %01199 

Particles and Fields— 
Magnetosphere 

172(1 tr.i„[H^L|nn bwiweei. *.ilmr wl*.J »n.l n.tuMapNvu 
rwuGPTi.- PARTlfir T*»-Hpn»T is Tin i'PAT*rwi kf.'.iflg f>p 
HTITPRl ViiVAUPR PPSHUTS 

n. Um Aafc.il nr,.1 p, ft, -wtcfcl ft.-a jil.«nAv rUtloriml 
Tib.,*Ht"*y, l.ia Aian.ia. *21 hfifcM, 5. SI. Vilnlqln ml 
■V. P. rnitiivy far pi i ml n.r*i. * i*s-.iu,i*, P.. ini.Qm 
Hnyfclnfl 1'l.lvuinllv, Tj.mal, >11 !rtlnf|, If. It. A.*...Ii 
(NA^A, ['..iIiIrmI *!/*.•* PllqhL , Ci evi-hvli , lift 

!"IW 

* f n1ha Vnv.ip..* I .111 ’ anaiaelK 1 -1ft fcwVl l-Hi 
nv-iaBii.-s..nim m, ,hu n.(■•.*■ ..|. 1 c. th,. 

n.ia«vsAViw.ith > a*-l I--.. II ,t..lv mi.i, -.1 »f ihe l .vl.i. 

h.nl , lh. *vallah|.. |m , ..,p-,(| 1 |..r.,| fi||.*ivl 

knv 7--.-0 I-. i-yel'.., with irpl- ,1 .wi.v apv.tlft 

I r. «hh nl |S«„ ivgfl-ii.a. ft. I 1-.i||„,<1 a htnhlv 

,n 1 i«|i,|,|{ hu k.jialn ■* . -i.iln* .,, 1 , In n .*, i,,4ii..ia 
vt.-»im h.vv i.l.iiwlv l.iv f|.*<^« ..f v.i 

hv iv* tuna niKlil.l wish ihel, i.h..i 1 , 1 , 11 «| I. 

•pi-Uii| .ilu f.-nnH l-iln In |..i. H -||v,il Inn 

«'"!• 'll 'he <I"I ll-le- *hn hrivv l ar. *u* ■r.,llMl. 

vUsSi.-U 11 •■*. * .Ilu th,- li.lnir l.>i-rl.<l v 

n.gurlf. f l.i l-l I* ilv.v* s« I | ..,,.1 the 1 ivr. el.lv 

nf Ii... pi .l..'. Ill, lh |U, nl -.1- tl *«*-> ,.*<.■» *1 

fch.i il-v ll..«l ra1.,«1. 1 , 1 1. ..• *.--•«/ I■.. ■ . 1 . 

high, m -1---9-.| ripfc 1 * 1 r Ir.v ll. r .ill l- I" 

tl.n ,, 1 ‘i.nv. .'.nil •»! lh, -.../• -|.. ■]->■.-*. I . 11 . 

vSvi.l* tv pi-4vi.i..l |.. -ml.!. -... .; t--.- -1 in-.- 

»,a 1 II. f.• It'll. ■. 1 i*.nt 1 .. ,n *1111 l,-. f n • » ■■ s 

a l-'-l., I..-, I . 1 . 1 - if. al .in .1 ■ I a - . 

I. < .-'ll.-. 1 . H. I. . V. I >| I .A"'. > 

S7SS limit InmMUllnl 

VAST TAP fl* IT IW4V.I-. .PT hvm DEN-.ITf DPIff |V'-T*MII- 
JlfSi a t•rVAPIAlw OP l-.» AI. *WD Ai.VlnrfcL rat. »|*> 
f. A. h.-rift *r Jt IMaoaphortc Arlrn-e* --r-iap, I -■• 
Aliri-a Njtl--r.ll Int-ritme, tom fcllao*. W. 

I filial Vvmnlsy gudlanl parponJIcul *r 10 j'l 
Iillifti UiW'lli I lei -X Is uft.tjhle in lie <l-iw*h -ii 
air. rrojl ji I. vj.-,*. The .-.hja. n.e „/ rhi t «>,.-i iv 
lo -1.-fti.rtta rhv riiv .■< which cl.van -lcr .1 Ii. drill 
l«>at4bllli l»a traiispori plmaj arr.-ia ihv Sigr.ei ic 
rinlil Unas. this objeeltia la acc.-upllihnd aa 
f-illow*. Tha plaioj Jr-mlrr IrieJularttr la rrprv- 

,. H-I ai ■ Ivltrl in | , -i ■ i.l.a 11 ,1 

tlenii. thn nnl- . *| -Illi-.-rslon v-|-ivi|-->i t. -Lrll-.--. 
rc l.i I h J lha Toiirlei mat-lit..|*( (•. lh* vUvnvll-i. 1 

II. *., wive Ircquenelsm and ar-ielh c-mlvi In th* 
vUtii'.ita'I.- (luciual Ion* . f»r nicr. wosplet ai<,n- 
walue. ai nlvc'r.imiaiIc (IreraftJe Ift ccsput.d. Tine 
atgarcanlva giov lu titurotl.'n and are a-a=*J, yield¬ 
ing rfiB total alattaoatallc aurtialanca. The flat ot 
plaaw* arroaa tho cjgnntlc Held tine* 1* roap-i>iJ 
feta tho imhiliacr. Ihe tranapnrt dorl.al lit* ih.e 
nooL-Jcat theory I* c-::p*r«i wtih that derived -illng 
che lasl cooptI cjc ad local *rptotlaition. Uave- 
partlct* cranapuTI bated -;n the local appr-ntutlon 
la ahown to b* wall] only In regt-ms where wirutlmi 
In the danalay grallont are Bull. 

J. Cr-.ph.*. Pin., g, Parer vA'J.-i*- 

.- ft . ■ • 1. * w *« T, T -J '.’1. ■ I * -* 

iii■.■ r -" ’-ri- f ■-.v-.r-,.-. .-sl.. :i =-. .ii'-.. .’ 

" ■ .-.-.'-I -.-A- : -. * ;•* ■ r -.-£ . "I .. . • r -. -.-.-I 

-.Hi... . ,1" •? 1 , ).!, -•• T ,ol, nl - it .i_! 1 1 !l • 

• I.- .- I .- -r.iT.-_. : ■ i'ii .1/ li.l.,r,l- . -. .-|. rd. t.S 

• 1 , I . I . ..It, •.- I. UI. 1.. 1 . ;. SA.ft 

l'7l-l .it.", lit- 1 * .r iii-i ■ .‘-j.-l.i .-njilur- 

- ,1.-. ilv ir - Af. Mill- ft • I r irr -.ln.-f 

.1. -iv t: >A 'll II Jif Ii • J-'vl- » f'.- , Ji- • I n- 

, 11 • .-.-i'r .. l. ul- oj .r I. a 1 - .t:»t- 

■•U.r) -. I I-Ivl- r It Ij- 1 - ; nil, f -.r.., 1 . J 11 < n 

1,1-..,;. II... . r • ii 1 th. , It. Kill-. il •• .. 

-f .-ui,i,- rum' »• '•■.it 1 nricr. : *. :-.1 .bi-rv.d 

1 -, Ural- fldlrg raster-' v'.. r. (:Hr.- 1 urn r > ini- 
it hall tl.* -.'In J-i-ll-t "l.-i *‘i a. till".-. *o- 

r. n-a. lw.t als--.>r rlr. --al.-ivf Cv-r-l.r -f ii.-. 

I - 1 . tr 1 ili-Dr i arw-.-t, -l.vM- 1 .-} --,llu.l>- . ir- 
Issl 1 W-i.-fc I' .iiln I cI'-.i.a". -U I Jtr.-.t Ajltli-I- 

^ ill. i.- itl-'o. lll.j'tTili Si.v rv-iull- vti3 1 . • 

..•Lit ..iv, i-i. -f ,r .'I, 1 1 7 7, Inal.-, r'.-plir-i- 

... .mi tl.v .-th.T. -i*. ui>id. th. 

pi .1 -At. live. ru.Jlr. --t.'-lt'h th.il Is. t-Mlil at 
an-, i- Ins In If., -,i,-r.al-*fc,-i.ir.- l.i. Jkr.i't *li.rn.i sr n« 
.--.dril l is-.m si. .-r-'-rl -irrlr,- il-w-.r ■ I.—ilt--.i■-u-l-- 
.il-ui t.i -r r ,c .-I-ii.-l.- a’j..-J ai.- ( rw fari.v. fr 
1 , «t rhi: -,lt»:’l- :-,!'ir h. , ,-l -It-i.l r., a'.u' 
■Mr. 1 1.-1J -ni-.n .1 lrr>-.ul.irltl- w m-f l-lft I- li’ll: v.i| 
v-.il. in :hr l,j>. ,rl-.T. kitu 1 i-v ; r.vni .ftlur,.«-a-.-c 
ur C-i-l.-ll. ■ l-i lh. ; I.1.- I J..'.,lr-. be Jl-hi.. lh* 
isyll. in- 0 . t.jjJti j,,r r. -i., r. I .r,, -f.rlJcfv 

IM. !-,<» cl.- v.rst'i r.;fc. ■!. Jihir 

f. r la- 1 Iv ya*j-;i l--l«. .-1 i-J.. I ■ J -Mil lyl* , all. 

; 1 I-ii, ■ i.il-li.- ri-.n.*->: .-l.-.-tl »i Will .Ip.-r- 

I I - p..- ■ .... ;l.r kiftlinl.'l uh :i f-v *• n- -1 ‘ J t ■ 

, tl l- -t Ur. 

i. I-.-.-I live. Bra., A, Pi.-rf SMIIU 
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